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PREFATORY  NOTE. 


These  reports  upon  cei'tain  centres  in  the  MurchisorL  and  P^a.st 
Mureliison  (joldtiekls  are  the  resuh  of  an  examination  made  during 
the  year  by  Mr.  C.  (f.  (libson  wliilst  engaged  in  mapping' 
in  upon  broader  lines  the  g'eological  features  of  the  latter  held. 
As,  however,  his  services  were  required  as  Geologist  attached  to  the 
Transoontinental  Railway  Survey,  it  Avas  found  necessaiy  to  re<?aU 
hiiu  before  this  work  was  completed. 

Upon  his  journey  across  from  Nannine  he  passed  Barrambie 
and  Errolls,  the  auriferous  belt  of  Avhich  he  describes  as  consist- 
ing" of  a  chloritic  schistose  zone,  enclosed  in  granite  country  of 
some  10  miles  in  length  and  three  miles  in  mdth.  The  rocks  of 
this  area  he  considers  belong'  to  the  acidic  series,  in  Avhich  (*ase  they 
most  probably  are  the  result  of  the  alteration  and  shearing  of  grano- 
diorites  similar  to  those  carrying  the  auriferous  lodes  in  the  Cue 
district. 

At  Errolls  the  quartz  lodes  are  apparently  of  the  usual  lenti- 
cular type  met  with  in  foliated  rocks  which,  although  often  attain- 
ing considerable  size  in  places,  are  not  usually  of  any  considerable 
longitudinal  extent,  whilst  this  same  remark  will  in  all  probability 
apply  to  their  vertical  continuity. 

At  Barrambie,  upon  the  other  hand,  the  lodes  although  small 
apparently  follow  searing  planes,  and  can  be  traced  for  a  consider- 
able length  at  the  surface,  and  therefore  give  greater  promise  with 
regard  to  their  permanency  in  depth. 

In  the  Gum  Creek  district  there  appears  to  be  a  fairly  extensive 
auriferous  area,  but,  although  a  considerable  quantity  of  stone  has 
been  crushed,  which  yielded  over  one  ounce  of  fine  gold  to  the  ton, 
little  is  doing  in  this  locality  at  the  present  time. 

It  is  ten  years  since  Mr.  Blatchford,  then  Assistant  Govern- 
ment Geologist,  reported  upon  the  Lake  Way  district,  which  is  now 
known  as  Wiluna,  and  in  consequence  Mr.  Gibson^s  report  will  be 
read  with  considerable  interest,  pai*ticularly  as  a  new  class  of  aurif- 
erous deposits  is  now  being  developed.  He  described  the  district 
as  consisting  entirely  of  greenstone  schists,  which  class  of  rock 
extends  over  an  area  of  some  1,240  square  miles,  for  although  they 
do  not  always  appear  at  the  surface  they  will  be  met  with  in  sink- 
ing at  a  moderate  depth.  These  greenstones,  although  veiy  simihar 
in  appearance  to  those  usually  met  with  upon  the  other  goldtiehls, 
are  of  a  more  highly  siliceous  character,  thus  more  nearly  approach 
quartz-diorite. 
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The  auriferous  portion  of  this  tract  of  countrj^  is  apparently 
confined  to  a  belt  some  three  miles  in  lent>'th  by  one  mile  in  width, 
having  a  north-westerly  course,  which  direction  is  also  followed  by 
the  quartz  reefs  which  occur  in  lines  having"  considerable  lentil h  and 
degree  of  parallelism;  they  are  not,  however,  continuous  sheets,  l)ut 
a  series  of  lenticular  bodies  the  edges  of  which  often  over-la j)  one 
another,  which  character  is  common  to  these  deposits  in  schistose 
country. 

Besides  the  quartz  reefs  there  are  a  series  of  so-called  h^des 
which  have  more  recently  been  discovered  in  this  district  to  caiTy 
payable  values  in  gold.  These  consist  of  zones  of  highly  foliated  or 
crushed  rock,  one  series  of  which  follows  a  parallel  coui-se  to  the 
reefs,  whilst  the  other  crosses  them  at  about  right  angles.  In  this 
class  of  deposit  the  solutions  have  apparently  found  a  free  j^assage 
through  the  folii  of  the  rocks  upon  the  faces  of  which  gold  has  been 
deposited,  associated  in  places  with  large  bunches  of  sulphide  of 
Antimony  said  to  be  highly  auriferous. 

Acidic  dykes  are  not  of  common  occurrence,  but  two,  composed 
of  granite,  are  met  with  in  the  centre  of  the  auriferous  belt,  whilst 
basic  dykes,  owing  to  their  similarity  to  the  altered  greenstones,  have 
not  been  observed  at  the  surface;  but  Mr.  Gibson  mentions .  some 
belts  of  more  highly  foliated  rocks  which  vary  from  a  few  feet 
to  several  chains  in  width,  following  a  course  a  little  to  the  west 
of  north,  which  may  possibly  belong  to  this  class. 

The  quartz  bodies  do  not  apparently  carry  gold  values  con- 
sistently throughout,  but  are  sometimes  I'icher  upon  one  wall  and 
sometimes  upon  the  other,  although  in  exceptional  places  the  whole 
width  of  the  vein  pays  to  crush.  The  conclusion  he  arrives  at  is  that 
although  it  is  probable  that  these  planes  of  quai-tz  lenses  will  extend 
to  a  considerable  depth,  the  values  in  gold  will  probably  diminish 
below  the  zone  of  secondary  enrichment  ;  upon  the  other  hand  he 
speaks  highly  of  the  lodes  of  which  he  considei-s  there  is  very  con- 
siderable prospect  of  greater  permanency  in  depth  although  prob- 
ably not  quite  so  rich  as  above  the  water  level. 

HARRY  P.  WOODWARD, 

Acting  Government  Geologist. 

Geological  Survey  Office, 

Perth,  4th  September,  lOOS. 
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REPORT 

UPON  THE 

Auriferous  Deposits  of  Barrambie  and  Errolls  (Cue 
District)  and  Gum  Creek  (Nannine  District)  in 
the  Murchison  Goldfield,  also  Wiluna  (Lawlers 
District)  in  the  East  Murchison  Goldfield. 


BARRAMBIE. 

This  centre  is  situated  near  the  2S4-imle  peg  on  the  Rabbit 
Proof  Fence,  about  73  miles  due  east  from  Cue  and  60  niiles  south- 
east, from  Nannine,  the  hUter  route  being'  the  one  by  which  it  is 
usuaUy  reached. 

The  district  has  already  been  reported  u}:)on  by  Mr.  H.  P.  AYood- 
ward,  the  Assistant  Government  Geologist,  and  Mr.  A.  Montgomery, 
the  State  Mining  Engineer.  Mr.  Woodward's  report  appears  in  the 
Annual  Report  of  the  Geological  Survey  for  the  year  1906  (page 
15),  and  Mr.  Montgomery's  report  in  the  Annual  Report  of  the  De- 
partment of  Mines  for  the  same  yea]".  Both  these  reports  should  be 
read  in  conjunction  with  the  |)resent  one. 

At  the  time  of  my  visit,  mining  operations  were  not  very  brisk, 
the  only  property  on  which  any  systematic  work  was  being  done  was 
the  Barrambie  Ranges  G.M.  Co. ;  in  addition  to  this  there  were  one 
or  two  small  parties  doing  a  little  prospecting  on  the  adjoining 
leases,  but  very  little  stone  was  being  raised. 

The  principal  leases  are  situated  on  the  western  fall  of  the 
Barra]nbie  Ranges,  which  consist  of  a  ridge  of  rugged  hills  trendmg 
a  little  west  of  north,  and  having  a  maximum  height,  towards  their 
southern  end,  of  a  hundred  and  tifty  to  two  hundred  feet.  Seen 
from  the  west,  this  range  is  very  conspicuous  as  it  rises  abruptly 
out  of  a  low-lying  plain,  but  from  the  east  it  is  hardly  noticeable  as 
it  is  backed  hj  an  elevated  sandy  tableland.  The  I'ange  is  ve-'v 
rough  since  the  locks  are  very  little  weathered,  and  stand  out 
boldly  from  its  surface  except  upon  its  north-eastern  side,  where 
they  are  covered  to  a  shallow  depth  with  scattered  areas  of  ironstone 
conglomerate  (lateiite) . 

The  rocks  compiising  the  range  consist  of  somewhat  ehloritic 
schists  resulting  from  the  crushing  and  foliating  of  a  highly  horn- 
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bleiulic  iiraiiite  or  .^'i-ano-dioi'ite.  The  prtMloiiiiiiating-  liner  ,<:raiiied 
varieties  of  this  schist  very  closely  resemble  the  more  ordinaiy  chlor- 
ite schists,  oi"  foliated  i>i'eeiistones,  of  the  Western  Anstralian  (rold- 
fields,  but  a  microscopic  examination  of  it  readily  leveals  its  acidic 
(granitic)  origin;  whilst  in  the  coarser  vai'ieties  the  oiig-inal  fjuartz 
gi'ains  can  readily  be  seen  on  close  examination  of  hand  specimens. 
There  is  only  a  conij^aiatively  very  small  extent  of  these  schists,  and 
they  are  (Micloscd  in  the  usual  massive  gi-anite  which  is  so  prevalent 
on  the  Mnvchison  and  KasI  ^Nlnrcliison  Goldfields. 

The  beh  (extends  h'oni  l^indls  to  possibly  four  oi-  li\-c  miles 
south  from  Barrambie,  thus  lia\in,ti'  a  total  length  of  V2  oi-  lo  miles, 
and  an  approximate  maximum  width  of  three  miles.  X(>rth\vard 
beyond  Errolls  it  disappears  beneath  extensive  loamy  plains  (  wan- 
derie),  these  being'  continuous  for  many  miles.  At  a  point  about 
eight  miles  north  from  Errolls,  however,  they  are  broken  l>v  a  low 
ridge  of  hills  similar  to  those  at  Barrambie,  and  are  evidently  a 
continuation  of  the  same  belt. 

At  the  northern  end  of  the  Ranges,  between  Errolls  and  Bar- 
rambie, where  the  belt  has  its  maximum  width,  there  is  a  series  of 
low  hills  and  ridges  with  a  few  quartz  reefs,  but  these  are  mostly 
small  and  apparently  of  no  great  value. 

The  junction  between  this  belt  and  tiie  granite  country  can  be 
followed  on  the  western  side  running  from  a  ])oint  half-a-mile  or 
so  east  of  the  Errolls  leases  in  a  direction  south-south-easterly  across 
the  Rabbit  Proof  Fence,  near  the  280-miie  ]:»eg;  whilst  on  the  east- 
ern side  it  is  mostly  hidden  by  the  deposits  of  loose  sandy  soil  which 
cover  the  greater  part  of  the  country  in  this  direction. 

The  general  trend  of  the  foliation  of  the  schists  is  about  north 
and  south  ivith  a  steep  dip  to  the  east.  Well  detined  fault,  or  shear, 
lines  occur  along'  the  strike  of  the  schists,  and  it  is  along  these  lines 
that  the  quartz  reefs  occur.  These,  though  at  times  of  considerable 
length,  are  not  usually  of  any  great  size,  the  one  on  which  most  of  the 
w^ork  is,  at  present,  being  done  is  of  an  average  thickness  of  less 
than  eight  inches.  Generally  more  or  less  "formation"  (crushed 
country)  is  found  on  either  side  of  the  quartz,  varying  in  thickness 
from  a  few  inches  up  to  three  or  four  feet,  but  this,  as  a  rule,  does 
not  carry  payable  values  which  are  confined  to  the  quartz  bodies. 
The  quartz  reefs  will  be  more  fully  described  under  the' individual 
mines.  The  coimtiy  at  the  surface  is  fairly  hard,  and  in  the  dee])er 
workings  is  very  tight  and  hard. 

Water  is  not  too  plentiful,  but  is  of  fairly  good  quality,  and 
usually  suitable  for  domestic  purposes.  At  present  the  supply  for 
battery  purposes  is  being  drawn  from  a  well  on  the  tlat  ab(nit  a  mile 
to  the  south-west  of  the  mines. 

Timber  for  mining  is  somewhat  scarce,  but  there  is  an  ample 
supply  of  firewood. 

At  the  time  of  my  visit  mining  operations  at  Barrambie  were  not 
very  brisk,  the  only  systematic  work  being  done  was  that  at  the 
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BaiTauil)ie  Ranges  Gold  Mine,  and  that  was  not  on  a  very  large  scale. 
On  the  two  leases  adjoining  this  i)roi)erty  on  the  north  a  little  pros- 
pecting- work  was  being  cai-ried  on,  hnt  np  to  that  time  no  stone  had 
been  ernshed  from  them.  Xo  othei- work  woi-th  mentioning  was  l)eing 
done  in  this  locality. 

The  Barrambie  Ranges  Gold  Mine  is  e(|uip])ed  with  a  lO-head 
battery,  and  the  manager  informed  me  that  he  was  endeavonring 
to  make  ari-angenients  to  ntilise  five  head  Tor  crushing  for  the  public. 
If  this  is  done  it  should  gi'eatly  encourage  local  prospecting  for, 
under  present  conditions,  stone  has  to  he  carted  into  Tuckanarra 
or  Nannine,  as  there  is  no  nearer  public  crushing  plant  in  the  dis- 
trict. 

Barrambie  Rayujes  G.M.  Co.,  G.M.Ls.  14oS/l),  14S4,  1486, 
1560.  — This  Comi)any  owns  a  group  of  leases  situated  on  the  west- 
ern fall  of  the  Barrambie  Range,  and  underground  work  is  being 
done  on  two  of  them,  viz.,  G.lNLLs.  1458  and  1459,  known  respec- 
tively as  the  Golden  Treasure  and  the  Golden  Hill,  but  mostly  on 
the  former,  on  Avhich  is  situated  the  n^ain  shaft  from  which  the 
Golden  Hill  is  also  being  Avorked. 

The  work  done  on  these  leases  up  to  the  end  of  1907  was  as 
follows : — 

On  the  Golden  Treasure  the  reef  has  l)een  opened  up  at  the 
100  feet  (approximate)  level  f<n-  a  distance  of  about  4:^0  feet  south 
from  the  north  boundary.  Two  shafts  have  been  sunk  to  this  level 
on  the  underlay  of  the  reef,  one  of  these  being  the  nuiin  shaft,  and 
the  other  being  known  as  the  Xo.  2.  The  main  shaft  has  been  con- 
tinued below  the  level  for  a  further  depth  of  60  feet,  and  the  Xo.  2 
shaft  for  a  dei^tli  of  45  feet,  both  on  the  underlay.  The  le\el  runs 
for  a  distance  of  about  110  feet  south  of  the  main  shaft,  and  over 
this  length  very  little  sloping  has  been  done  owing  to  the  stone 
being  poor  at  this  end.  Xorth  from  the  main  shaft  to  the  boundary 
practically  all  the  stone  above  this  level  has  been  stoped  out.  Both 
the  shafts  on  this  lease  are  in  a  bad  state,  and  unsuitable  for  worldng 
at  a  nuicli  greater  depth  than  the  present.  Should  future  (le\'elop- 
nients  prove  satisfactory  a  new  main  shaft  will  be  recjuired. 

On  the  Golden  Hill,  the  reef  has  been  opened  u])  for  a  length 
of  a  little  over  200  feet  at  the  100  feet  (ai)pr()ximate)  level,  these 
workings  connecting  with  those  on  the  Golden  Treasure.  A  shaft 
(No.  3)  has  also  been  sunk  on  the  underlay  of  the  reef  to  this  level, 
and  continued  as  a  wnnze  for  a  further  depth  of  about  70  feet. 
This  shaft  is  at  piesent  useless  exce]n  as  a  nndlock  pass  and  for 
ventilation  })urp(»ses.  A  good  deal  (vf"  stone  has  been  stoped  out 
above  this  level,  but  there  is  a  fair  amount  left,  and  at  the  present 
time  most  of  the  ore  for  the  mill  is  being  bi'oken  from  this  end  of 
the  mine.  Xo  sloping  at  all  has  been  done  below  the  100  feet 
level  on  either  of  the  leases. 
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The  leef  consists  of  a  siiiall  (juartz  vein  occurring  in  a  narrow 
belt  of  much  crushed  cliloritic  schist;  this  schist,  which  is  only  a 
sli,i2:iitlv  more  ci'uslied  portion  of  the  country  rock,  varies  in  width 
from  two  i()  Wvv  tVet,  and  is  said  to  carry  a  little  gold  right  along, 
but  nol  siit'liciciil  to  be  payable.  The  quartz  vein  is  somewhat 
broken,  and  occni-s  in  a  series  of  in'egular  lenses;  it  has  a  maximum 
thickness  of  eighteen  inches,  and  an  average  of  about  six  inches. 
The  hMises,  or  shoots,  appear  to  pitch  to  the  north,  but  sufficient 
work  has  not  been  done  at  a  depth  to  enable  a  definite  opinion  to 
be  given  on  this  point. 

The  general  trend  of  the  vein  is  slightly  west  of  north  and  east  of 
south,  and  for  a  vein  of  its  size  it  is  very  persistent  in  strike,  l:>eing 
traceable  on  the  surface  in  a  more  or  less  continuous  line  for  about 
half-a-mile.  .  It  has  been  opened  up  in  the  Company's  leases  for 
nearly  ()50  feet,  and  over  the  whole  of  this  length,  \\ath  the  exception 
of  only  a  few  feet,  there  was  continuous  (juartz,  vaiying  from  a 
thread  to  fifteen  or  eighteen  inches.  This  (juartz  vein  carries  fairly 
high  values  throughout  its  entire  length,  and  near  the  surface  some 
exceptionally  rich  pockets  wei-e  found.  The  gold  is  said  to  have 
occurred  principally  in  vughs  evidently  resulting  from  the  oxida- 
tion of  gold-bearing  pyrites. 

About  four  chains  south  of  the  main  shaft  the  vein  dies  out 
completely,  but  there  is  a  second  reef  running  about  north  and  south, 
and  lying  a  chain  or  two  west  of  the  main  line,  which  is  commonly 
thought  to  be  the  faulted  continuation  of  it.  It  appears  to  me, 
however,  that  the  fissure,  or  shear,  line  along  which  the  main  vein 
has  been  formed  continues  on  through  this,  and  the  adjoining  leases 
being  a  continuation  of  the  one  in  which  the  main  Barrambie  South 
quartz  rem  occurs.     {See  map.) 

In  the  main  shaft  on  the  Golden  Treasure  lease  the  quartz  has 
cut  out  a  little  below  the  100  feet  level,  but  the  fissure  appears  to  be 
still  going  on,  and  if  this  is  followed  down  it  is  quite  probable  that 
another  make  of  stone  may  come  in;  should  this  occur,  however,  the 
chances  are  that  this  stone  will  be  considerably  poorer  than  that  in 
the  upper  or  oxidised  zone.  A  few  feet  below  the  point  Avhere  the 
qua  11/  cuts  out  there  is  a  small  make  of  stone  going  otf  into  the 
hanging  wall,  but  no  work  has  been  done  to  ascertain  what  this  is;  it 
may  be,  and  very  possibly  is,  only  a  short  split  of  the  main  vehi, 
whilst  ni)on  the  other  hand  it  may  be  the  commencement  of  a  good 
sized  lens  of  stone;  a  short  crosscut  at  the  bottom  of  the  shaft  would 
soon  prove  this. 

in  both  the  winzes  farther  north  the  quai'tz  vein  is  said  to  be 
going  down  just  a>  strongly,  and  to  caivry  equally  good  values. 

So  far  no  crosscutting  has  been  done  on  the  property;  this  seems 
rather  a  ])ity  as  parallel  makes  of  stone  are  known  to  exist  at  tlie 
surface,  and  in  country  such  as  that  in  which  the  Barrambie  vein 
occuj's.  these  aiv  always  likely  t(^  be  met  with. 
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Table  shoiving  the  Yield  of  the  Barramhie  Ranges  Gold  Mines. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

(iold 
therefrom. 

liate  per 
ton. 

1905 
1907 

Golden   Treasure,  G.M.L. 
1458 

Barrambie    Ranges  (j.M. 
Co.,     N.L.,  G.M.Ls. 
1458/9,     1484.  148C). 
1560 

tons. 

5,172.33 

ozs. 

5,683 . 13 

ozs. 
1.10 

Total    . . 

6,172.33 

5,689.67 

1.10 

*  Dollied. 


21agniim  Bonum^  G.M.L.  1460  and  Trixie,  G.M.L.  1^69. — These 
leases  adjoin  the  Barrambie  leases  on  the  north.  A  little  prospect- 
ing is  being  done  on  both  of  them  on  what  is  evidently  the  continua- 
tion of  the  Barrambie  vein,  whitdi  is  here  only  a  few  inches  in  thick- 
ness but  is  said  to  carry  fair  gold.  No  work  worth  mentioning  has 
been  done  on  either  of  the  leases  and  no  stone  has  been  cmshed. 

On  the  Magnum  Bonum  a  second  parallel  make  of  stone  has 
been  opened  up  a  few  chains  farther  west  which  is  from  two  to  three 
feet  in  width  at  the  surface  and  is  very  rubbly  and  broken ;  it  is 
stated  to  be  fairly  low  grade.  Very  little  work  has  been  done  and 
no  stone  has  been  crushed,  the  only  official  return  being  5.96  ozs.  of 
gold  obtained  from  dollying. 

Other  parallel  bodies  of  stone  occur  on  these  leases  but  they  are, 
as  far  as  tested,  of  no  value,  and  no  work  has  been  done  on  them. 

Barramhie  South  Leases^  G.M.Ls.  1467,  1488,  etc.  — Two  lines 
of  reef  have  been  worked  on  these  leases,  one  known  as  the  West 
reef  being  on  G.M.L.  1467,  whilst  the  other,  which  is  known  as  the 
East  reef,  is  on  G.M.L.  1488.  At  the  time  of  my  visit  these  leases 
were  held  under  exemption  from  the  labour  conditions  and  the  work- 
ings in  consequence  were  inaccessible. 

The  work  done  on  the  West  reef  is  said  to  be  as  follows: — A 
main  shaft  lias  been  sunk  140  feet  vertically  and  then  on  the  under- 
lay to  a  depth  of  215  feet,  but  no  driving  has  been  carried  on;  it  is 
said  to  have  cut  the  reef  at  140  feet,  where  two  feet  of  broken 
quartz  was  encountered.  About  a  chain  north  from  this  a  second 
shaft  is  sunk  to  a  depth  of  50  feet  and  about  50  feet  of  driving  done 
at  the  35  feet  level  and  20  feet  at  the  50  feet  level,  but  no  sto])ing. 
Along  the  35  feet  level  the  quartz  is  said  to  have  been  very  iri'egular, 
varying  from  five  feet  in  width  at  the  biggest  part  to  almost  nothing 
at  each  end.  In  the  bottom  level  the  quartz  is  said  to  lia\  e  been  from 
two  to  three  feet  in  Avidth. 

A  parcel  of  5.09  tons  of  stone  has  been  crushed  from  this  reef, 
which  yielded  29.70ozs.  (^f  fine  gold,  whilst  9.99ozs.  were  obtained 
by  dollying. 


12 


Most  of  the  work  done  on  the  property  is  on  the  east  reef,  and 
is  said  to  be  as  follows: — The  north,  or  main,  shaft  is  sunk  on  the 
reef  to  a  depth  of  155  feet,  and  at  the  100  feet  level  a  drive  has  been 
put  in  nbout  20  feet  north  and  30  feet  south;  at  the  35  feet 
level  n  drixc  is  in  30  feet  noi'tli  and  about  150  feet  south,  which  con- 
nects with  the  south  shaft  (75  feet)  at  a  point  about  130  feet  from 
tlie  main  shaft.    No  stoping  has  been  done. 

There  is  also  a  vertical  shaft  a  chain  oi*  so  farther  east,  l)ut  this 
has  not  ])een  sunk  to  any  «Teat  depth  and  nc)  work  is  beino-  done 
from  it. 

Along  the  100  feet  level  the  stone  is  said  to  have  been  from  a 
couple  of  inches  to  one  foot  in  thickness,  and  is  respectively  five  and 
three  inches  in  the  north  and  south  faces.  In  the  north  end  of  the 
35  feet  level  the  stone  cuts  out  altogether,  while  in  the  south  face  it 
is  about  five  inches;  along  the  level  it  varies  in  width  from  a  mere 
thread  to  a  maximum  of  about  thii-ty  inches  and  the  general  value 
is  said  to  be  about  30dwts.  but,  although  a  lot  of  money  has  been 
spent  on  the  property,  no  stone  has  so  far  becMi  crushed. 

In  its  occurrence  the  vein  is  similar  to  that  in  the  Barrambie 
leases,  being  a  small  iiTegular  cjuartz  xeiu  formed  along  a  well  de- 
fined shear  line  which  runs  parallel  to,  and  dips  with,  the  enclosing 
schists,  i.e.,  steeply  to  the  east.  The  vein  is  traceable  for  a  con- 
siderable distance  on  the  surface  and  should  be  well  worthy  of  a  little 
more  development  if  the  values  are  as  reputed. 


Table  sliowii/fj  Hip  Yield  from  Leases  at  Barrambie,  other  than  those 
already  given,  up  to  the  end  of  1907. 


Year. 

Xanie  and  Xuinber  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Hate 
per  t<'n. 

1907 
1907 

(Jeneral  Kiiropatkin,  ( J.M-L. 

1492  1 
Queen,  (i.M.L.  1508 

tons. 
15.00 

55 . 00 

ozs. 
7 . 5-2 

52.27 

(»ZS. 

.50 
.  95 

T-tal  .. 

1 

70.00 

59.79 

^85" 

ERROLLS. 

This  centre  is  situated  about  nine  miles  north-we^t  from  Bar- 
rambie and,  if  anytliing,  mining  operations  here  are  even  less  brisk, 
for  there  is  only  one  ]nin(^  on  which  any  systematic  work  is  being 
done  and  one  or  iwo  others  which  are  in  the  prospecting  stage. 

The  greater  pari  of  the  country  innnediately  arinuid  Ki'rolls  is 
flat  and  mostly  covered  with  a  varying  thickness  of  loose  sar.dy  soil 
above  which  only  a  few  occasional  rock  outcrops  are  visible. 

A  C()n])le  of  miles  west  of  the  main  W(n'kings  is  a  line  <»f  low- 
weathei'ed  granite  breakaways  rniniing  alxMit  noilh  and  south,  the 
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sandy  flats  extending  riiilit  to  tlieii'  toot.  This  ^yiaiiite  bell  extend- 
in  an  nnbroken  line  eastei'ly  rig'ht  across  to  Cue,  the  g-reater  part  of 
it  being-  eovei'ed  with  a  shallow  depth  of  loose  sandy  soil  and  occa- 
sional patches  ot  sand  plain  and  spinifex. 

East  of  the  \voi"kings  and  distant  abont  a  mile  and  a  half  is  a 
low  ridge  of  hills  foiined  l)v  a  belt  of  chloritic  schists,  which  is  the 
northern  extension  of  the  Bairanibie  Range  belt.  The  junction  of 
these  schists  with  the  main  granite  body  is  hidden  beneath  sandy  flats 
but  judging-  by  the  a))pearance  of  the  surface  soil  it  probably  lies 
about  a  mile  east  of  the  main  mine  workings,  these  being-  entirely  * 
mthin  the  granite  area. 

The  quartz  reefs  of  the  district  are  large,  but  with  one  excei)tion, 
tlie  Leg-acy,  are  of  little  length.  Those  at  present  being*  worked  are 
entirely  within  the  granite  area  and  have  a  veiy  marked  lenticular 
habit,  being  strong  solid  bodies  on  the  surface  but  cutting  out  rapidly 
in  depth;  it  is  however  possible  that  they  may  make  ag'ain  if  sunk  on 
to  a  greater  depth,  but  sufficient  work  has  not  been  done  on  any  of 
them  to  enable  a  very  decided  opinion  to  be  expressed;  practically 
nothing'  has  been  done  below  water  level  (about  50ft.).  Personally, 
however,  I  am  inclined  to  believe  that  they  will  not  be  found  to  live 
to  any  great  depth. 

Generally  speaking',  the  average  gold  contents  of  these  reefs  are 
very  low,  but  occasional  fairly  g^ood  patches  are  found  which  are  ir- 
regnlar  both  in  size  and  occurrence. 

There  is  a  fairly  ])lentiful  water  supply  in  the  district,  w^hich  is 
met  with  at  an  average  depth  of  from  40  to  50  feet ;  it  is,  however, 
not  of  much  use  for  domestic  purposes,  being'  usually  higiily  miner- 
alised or  brackish;  but  fortunately  there  is  a  plentiful  supi^ly  of 
good  water  in  the  new  Government  well  about  a  mile  and  a  half 
north-east  of  the  townsite. 

Timber  for  mining  purposes  is  not  too  abundant,  but  there  is 
ample  hrcAvood  for  some  time  to  come. 

At  the  time  of  my  visit  mining  operations  were  very  quiet ;  on 
the  Leg-acy  (Wha  Gold  INIines,  Ltd.)  stone  was  being-  "rooted"  out 
of  a  large  open  cut  in  sufHcient  quantity  to  keep  the  mill  going,  but 
no  development  work  was  being  carried  on.  On  one  or  two  other 
leases  a  little  prospecting  was  being  done  but  only  in  a  casual  sort 
of  way  and  nothing  worth  mentioning  had  been  performed. 

The  Wha  Gold  Mines  are  equipped  with  a  10-head  battery  which 
occasionally  crushes  for  the  public ;  but  so  far  very  little  stone  has 
been  treated  from  outside  this  Company's  leases. 

Legacif,  G.M.L.  1531  (Wha  Gold  'Mines,  Ltd.). -On  this  pro- 
perty there  is  a  large  quartz  reef  running  about  north-north-west  and 
dipping  at  a  fairly  flat  angle  to  the  Avest;  this  reef  is  traceable  on 
the  surface  as  a  strong  body  of  quartz  for  a  length  of  over  fifteen 
chains,  having  a  thickness  of  fifteen  to  twenty  feet  in  places.  Very 
little  work  has  been  done  on  it,  the  deepet  shaft,  called  the  water 
shaft,  being  only  down  abont  seventy  feet  and  little  or  lU)  work  has 
been  done  from  this. 
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Practically  all  the  stone  crushed  has  been  taken  from  a  lar<^e 
open  cut  towards  the  south  end  of  the  lease,  which  has  been  carried 
down  to  a,  depth  of  tVoin  Ihii-ty  to  forty  feet  and  a  few  short  drives 
have  been  put  in  from  it:  at  the  sui'facc  the  reef  is  stated  to  have 
been  as  much  jis  twenty  feet  in  \vi(hh,  hut  at  a  \'ery  shaUow  depth 
it  runs  out  into  a  number  of  small  veins,  whilst  at  foi'ty  feet  it  has 
practically  mt  out  altoizet her.  These  veins  as  a  lule  continue  on  the 
same  underlie  as  tlu^  main  body  of  the  reef,  but  occasionally  they 
branch  off  into  the  foot  or  lianuinu'  wall  at  a  steei)er  or  flatter  anuie 
,  than  it. 

On  the  footAvall  side  of  the  main  reef  occasional  Hat  reefs  are 
found  running-  out  from  it  and  on  one  of  these  a  fair  amount  of 
work  has  been  done ;  it  has  been  f olloAved  a  distance  of  about  seventy 
feet  from  the  main  line  and  has  an  a\erag-e  thickness  of  three  oi* 
four  feet,  whilst  at  one  place  it  reaches  as  much  as  ten  feet,  but  this 
appears  to  be  petering-  out  as  it  gets  farther  from  the  main  body. 
It  is  probable  that  this  reef  has  been  foi-med  in  a  Hat  induced  fissure 
caused  by  the  main  one  and  that  otliei'  similar  i-eefs  are  likely  to  be 
found:  but  if  so  it  is  not  probable  that  they  will  pi'ove  to  be  of  great 
extent  or  peruianeney. 

Right  through  the  property  the  best  values  have  been  found  on 
the  footwall  side  of  the  reef  and  in  the  footwall  makes  of  stone.  The 
g'ood  stone  usually  carries  a  little  pyrites,  which  is  said  to  be  high  in 
gold,  whilst  at  the  surface  vughs,  containing  a  good  deal  of  fine  gold, 
occur,  whirli  result  from  the  leaching  out  of  the  pyrites. 

Several  shafts  have  been  sunk  on  the  western  side  of  the  main 
reef,  near  the  open  cut,  to  a  depth  of  about  forty  feet ;  these  merely 
proved  that  the  stone  had  pinched  out  at  this  depth  and  no  effort  was 
made  to  follow  the  line  doA^m  to  asceiiain  if  it  made  again. 

Some  five  chains  or  so  north  of  the  open  cut,  the  reef  on  the 
surface  has  a  \x\(\{\\  of  about  six  feet,  whilst  in  the  water  shaft  at  a 
depth  of  50  feet  it  has  ])inched  to  about  IS  inches;  fifteen  to  twenty 
feet  deeper  in  a  shoi1  cro'sscut,  the  stone  has  opened  out  to  a  body 
ten  feet  in  width  Avhich  is  said  to  be  worth  five  or  six  dwts.  of  gold 
])er  t(ni.  but  no  work  has  been  done  on  it.  This  body  of  stone  should 
be  well  woitli  o])ening  u])  as  this  is  the  deepest  point  at  which  stone 
has  \\\v\  with  in  the  mine,  and  a  little  work  here  would  veiy^ 

(juickly  vlidw  whetlier  or  not  the  reef  is  going  to  be  ])ermanent. 

Farther  north  again  the  reef  on  the  surface  is  veiw  strong,  being 
from  1(1  In  12  1'eet  in  Avidth.  but  two  shafts  on  the  west  side  show  the 
stone  to  !ia\e  practically  cut  out  again  at  about  forty  feet.  Appar- 
(Mitly  no  t'tfori  has  been  made  to  ascertain  Avhether  this  reef  makes 
again  ai  a  ufealer  depth,  the  prol)ability  being  that  in  this  case  it 
does,  since  a  icef  with  a  continuity  on  the  surface  of  nearly  20  chains 
is  not  likely  to  die  out  aliogelhei"  at  a  depth  of  40  feet.  Probably, 
however,  if  othei-  bodies  of  r|uai"t/  are  met  with  they  Avill  be  of  lower 
gi'ade  than  tln^se  on  the  surface.    Takino-  the  reef  riiZ'ht  thr(mo>li  the 
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bulk  of  the  stone  is  of  too  low  g-rade  to  pay  workin^i"  expenses  at  the 
present  tune. 

The  water  supply  of  the  mine  is  fairly  highly  mineralised,  and 
is  very  limited,  but  the  quantity  will  probably  increase  on  further 
sinking". 

The  total  quantity  of  stone  crushed  up  to  the  end  of  li)07  was 
3,082  tons,  which  yielded  1 ,87o.20()zs.  of  fine  gold,  or  at  the  I'ate  of 
.61oz.  per  ton. 

Barramhie  Perseverance,  G.M.L.  1568. — This  lease  is  situated 
about  two  miles  south-south-easterly  from  the  Legacy  and  upon  it 
there  is  a  large  quartz  blow  having  a  general  east  and  Avest  strike  and 
a  dip  to  the  northward.  Towards  the  east  end  of  the  lilow  is  a  shal- 
low open  cut,  from  w^hich  about  70  tons  of  stone  are  said  to  have  been 
crushed  for  a  yield  of  about  6dwts.  of  gold  per  ton,  but  so  far  no- 
thing defined  in  the  way  of  a  reef  has  been  exposed,  tlie  open  cut 
merely  showing  a  broken  mass  of  hard  white  quartz  from  12  to  lo 
feet  in  width. 

The  "blow''  is  some  five  cliains  in  total  length  and  has  a  width 
up  to  20  feet;  a  vertical  shaft  sunk  to  cut  the  reef  at  a  depth  of 
about  50  feet  is  said  to  have  passed  througli  only  tw^o  to  three  feet 
of  stone,  showing  that  it  does  not  carry  its  size  in  depth.  The  coun- 
try in  which  the  reef  occur's  is  weathered  granite. 


Table  showing  the  Yield  from  Leases  at  Errolls,  other  than  those 
already  giver},  up  to  the  end  of  1907. 


Year. 

Name  and  Numb  r  of  Lfase. 

Ore 
crushed. 

Gold 
^herefrom. 

Rate  per 
ton. 

1906/7 
1906 

Inheritance,  G.M.L.  1528 
Three  Star,  G.M.L.  1490 

t(  "ns. 
45.00 
51 .00 

OZS. 

.^4 .  ry.\ 
151. 5-J 

OZS. 

1  .88 
2.97 

Total    . . 

96.00 

236.05 

2.45 

GUM  CREEK. 

This  centre  is  situated  on  the  Rabbit-i)roof  Fence  near  the 
330-mile  peg,  and  about  sixty-hve  miles  east  of  Xannine. 

There  is  here  a  large  belt  of  auriferous  countiy,  having  a  total 
width  of  about  fifteen  miles,  and  a  known  length  of  over  twenty  miles. 
Its  northern  extremity  is  some  foui"  oi*  hve  miles  uoilh  of  the 
330-mile  peg,  and  it  then  w^idens  ou(  i-apidly  l)oth  ways  attaining 
its  maximum  width  approximately  at  a  })oint  where  it  is  crossed 
by  the  Lake  Way  road  near  tlie  3*2()-mile  peg.  South-westerly 
fr(mi  this,  it  extends  for  about  ten  miles,  but  its  south-eastern 
boundary  has  not  been  foHowed,  but  it  probably  stretches  in  this 
direction  for  at  least  fifteen  miles. 
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A  portion  of  this  belt  of  country  is  flat,  and  covered  with  ex- 
tensive areas  of  recent  detrital  deposits,  but  tlie  l)ulk  of  it  is  Iiilly 
over  whicli  the  rocks  outcrop.  These  rocks  consist  of  massive  and 
schistose  ureenstones  similar  to  those  found  at  Montag-ue  and 
Wihuia.  They  are  sli«'htly  more  acidic  than  the  type  of  <»TBenstones 
usually  found  on  the  Western  Australian  Goldlic^hl-,  the  oriuinal 
rock  approaching'  a  quartz  diorite  in  composition. 

AVitliiu  lliis  greenstone  area  fiiuu-tz  reefs  aie  numerous,  more 
especially  towards  the  northern  end  where  most  of  the  leases  were 
situated.  These  reefs  are  often  of  considerable  size,  the  (|uaitz  in 
them  being',  for  the  most  part,  hard,  white  aud  g'lassy;  many  of  them 
have  been  proved  to  be  auriferous,  but  the  values  so  fai-  luwe  not 
been  satisfactory. 

Several  leases  have  been  taken  up  aud  worked  during  the  last 
two  years  at  the  north  end  of  the  district,  but  developments  were 
not  encouragiug,  and  at  the  time  of  my  visit  they  were  all  aban- 
doned. One  or  two  diyblowers  were  working  on  the  old  alluvial 
patches,  but  this  centre  was  to  all  intents  and  purposes  abandoned. 

Some  twelve  or  fourteen  miles  south-west  from  the  old  leases 
a  small  party  was  said  to  be  working  a  (luartz  leef,  and  to  be  raising 
some  fair  stone ;  this  lease,  however,  was  not  ins|)ected. 

.Vt  the  time  when  the  leases  at  the  north  end  were  working- 
thei'e  A^'as  a  small  battery  on  the  spot,  at  which  prospectors  could  get 
theii-  stone  crushed  ;  this,  however,  has  been  i-emoved,  and  any  stone 
now  raised  has  to  be  carted  into  Nannine  for  crushing. 

The'Avater  supply  is  fresh  and  abundant. 

The  district  was  reported  upon  in  1906  by  the  State  Mining 
Engineer  (Mr.  xV.  Montgomery),  who  visited  the  leases  when  most 
of  them  were  being  worked,  and  could  be  inspected.  His  report 
appears  in  the  Annual  Report  of  the  Department  of  Mines  foi'  the 
year  1906,  page  103. 


Table  sJioivifig  the  Yield  from  Leases  at  (hoi)  Creel-. 


Name  and  Number  of  Lease. 

Ore 
crushed. 

theretrom. 

Rate 
per  ton. 

tons. 

ozs. 

<  )ZS. 

1905/7 

Cardigan,  GM.L.  501  \  .. 

334.83 

503.47 

1.50 

1904/() 

Cardigan    North,  Ci.M.L. 

123.50 

58.17 

.47 

536  X 

.45 

190t>/7 

(ilads  )me,  G.M.L.  590n  .. 

591.00 

268.44 

1907 

(Uadsnne,    G.M.L.  757n 

*  172.66 

i.*21 

1906/7 

Hilda  \().  1.  c;.M  L.  i\7'2s 

51.25 

62 . 38 

1906 

Hilda  No.  2.  (;.M.L.  671\ 

17.00 

^87.00 

5.11 

1906 

Pick-nie-up,   Ci.M.L.  587n 

77.00 

26 . 28 

.34 

1905/7 

Pretty  Polly,  (LM.L.  576n 

68.00 

:189.92 

2.79 

1903/7 

Sundry  Claims 

148.00 

84 . 32 

.57 

Total    . . 

1~410.58 

1,452  64 

*  By  Cyanide.       j  Includes  73ozs.  dollied.       i  Includes  40.39ozs.  alluvial 

and  d  allied 
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WILUNA. 


Tile  lowii  of  W'iliiiia  is  sitiuitcd  about  a  Imiidrcd  and  twenty 
miles  sli^'iitly  noi'tli  of  east  of  Nanniiie,  wliieli  is  the  iieai-esl  j-ail- 
way  station,  and  to  wliieli  it  is  eonnected  hy  a  weekly  eoaeli  s(M'\ice. 

The  oidv  detailed  rei)oi't  whicii  has  been  pi'eviously  made  on  the 
district  is  that  by  the  then  Assistant  (lovernnient  (leolo.iiist  (Mr. 
Blatehford),  who  examined  and  reported  on  the  field  in  1S9S.  His 
ret)()rt.  to.uether  witli  an  explaiiafory  ueoloiiieal  map,  appeal's  in  the 
Annual  Keport  of  the  (}eolo,ii-ieal  Survey  tor  the  year  lSf)S,  in  which 
he  states  that  he  ''was  at  once  sti'U(d<  with  the  similai'ity  of  the  en- 
closin^U'  country  I'ocks,  which  in  all  cases  where  they  outci-opped 
pi'oved  to  be  eithei"  i>'ranite  or  mica  and  (juai'tz  schists,  the  latter 
arising:',  no  doubt,  from  the  metamor})hisni  of  the  former/* 

Personal  observations  have  proved  these  so-called  mica  schists 
to  be  merely  a  silicitied  and  weathered  belt  of  iireenstone  sehists, 
the  rock  in  the  main  being-  the  same  rig'ht  throuiihout  the  district. 

As  Mr.  Blatehford  durinii'  his  visit  examined  a  numliei*  of  mine 
workinus  which  at  the  time  of  my  visit  were  inaccessible.  I  have  in 
this  re]H)rt  made  partial  use  of  his  descripticms  when  dealing"  with 
some  of  the  mines  in  question. 

There  is  a  large  extent  of  auriferous  countiy,  the  belt  being- 
first  entered  on,  when  travelling  in  an  easterly  direction,  at  Mt. 
Merewether.  about  twenty-live  miles  from  Wiluna,  and  extending  for 
at  least  six  miles  beyond  that  place,  but  how  much  farther  is  not 
known.  It  extends  to  the  north  and  south  from  a  point  some  five  or 
six  miles  south  of  Mt.  Laureiice  Wells  to  about  twenty  miles  north 
of  AViluna,  being  a  total  length  of  at  lea^t  forty  miles. 

The  greater  part  of  this  area  is  covered  with  the  ubi(iuitous 
recent  deposits,  often  to  a  considerable  depth,  but  at  jNlt.  JMerewether, 
and  from  thence  north-easterly  there  is  a  considerable  extent  of  hillv 
country  where  the  rocks  outcrop,  and  which  should  be  well  worthy 
of  the  })i'os})ector's  attention;  near  Mt.  Laurence  AVells,  also,  there 
is  a  nice  looking  ])atch  of  counti'y  which,  however,  a])i)ears  to  have 
been  fairly  well  prospected,  but  with  what  results  L  was  unable  to 
learn. 

In  the  neighbourhood  of  Wiluna  townsite,  covering  the  area  over 
which  the  leases  extend,  and  also  foi-  some  miles  northward  the  coun- 
try is  somewdiat  hilly,  series  of  low  I'ounded  greenstone  ridges  rising 
to  a  heiiiht  of  about  one  hundred  feet;  south  and  west,  however, 
are  extensive  Mats  wdiicli  have  a  general  fall  soutlierlv  into  Lake 
Way. 

The  I'ocks  comi)rising  this  auriferous  belt  are  similar  to  those 
at  Gum  (/reek  and  Montague,  and  ])i'actically  the  same  as  found  on 
all  the  Western  Australian  Goldfields,  the  only  difference  being  thait 
those  of  the  Wiluna  belt  are  appare^ntly  slightly  more  acidic  than 
those  of  the  helds  farther  south.  They  are  as  a  rule  massive  and 
fairly  tined  grained,  and  consist  of  hornblende  rocks  often  aj)proach- 
ing  (juartz  diorite  in  composition. 
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In  the  Wiluiia  district  well  defined  iiai  row  belts  of  schists  are 
frequently  found  traversing  the  main  uieeiistone  body;  these  usuall^y 
run  on  a  bearing-  slightly  west  of  north,  and  varA^  in  width  from  a 
few  feet  to  sevei'al  cliains;  they  aie  merely  ci-nshed  zones  of  country 
rock  and  api)ai'(MitIy  mai'k  old  main  fault,  or  shear,  lines,  and  it  is 
generally  aloii^-  thcni  that  the  main  lines  of  quartz  reefs  and  lodes 
occur. 

These  schists  ai'c  usually  nuich  weathei'ed  at  the  surface,  and 
frecjuently  c()nsi(leial)Iy  silicificd,  in  which  cases  they  closely  resemble 
in  appearance  a  ci  uslied  uriinite  or  (juartz  porphyjy\ 

The  ore  deposits  of  Wiluna  fall  naturally  into  two  main  classes, 
viz. :  — 

(a.)  The  Quartz  Reefs, 
(b.)  The  Lodes. 

Of  these  the  latter  are  at  the  present  time  of  by  far  the  ♦zreat-er 
economic  importance,  as  it  is  upon  them  that  the  permanency  of  the 
district  depends. 

The  Quartz  Reefs. — By  reference  to  the  accompanyinu'  mai) 
of  AYiluna,  it  will  be  seen  that  the  quartz  reefs  exhibit  a  very 
marked  decree  of  ])arallelism.  and  also  that  they  fall  into  two  main 
groups,  an  eastern  and  a  western. 

The  easterir  iiroup  includes  the  CaledtMiia.  Black  Swan,  Try 
Again,  and  Lake  Way  lines  of  reef,  with  their  southerly  extension; 
whilst  the  westei-n  grou})  includes  the  Monarch,  Lady  of  the  Lake, 
AVeeloona,  and  Golden  Age  lines.  At  the  south  end  of  the  held  is 
a  third  main  parallel  sei'ies,  including-the  l.awler's  reef,  and  what  is 
known  as  the  *'Buck^'  reef  of  the  (  Jwalia  (\msolidated ;  this  seiies 
probably  is  the  continuation  of  a  well  defined  line  occurring  at  the 
north  end  of  the  Held  in  the  Lady  Margai'etta  and  Derwent  leases. 

Within  these  groups  the  individual  reefs  are  often  of  great  size, 
fi'equently  reaching  twenty  feet  in  thickness,  and  rising  as  conspic- 
uous hills  of  quartz, to  as  nuudi  as  40  or  ')()  feet  above  the  surrounding 
country;  at  times  they  outcro])  as  continu<nis  bodies  of  quartz  for  a 
distance  of  fully  a  mile,  and  at  others  they  consist  of  a  series  of 
lenticular  bodies  of  varying  length,  these  sometimes  overlap  and  at 
others  arc  sepai'ated  by  a  distance  of  over  a  chain.  Li  the  case  of 
this  lattci-  class  of  reef  the  quart/  bodies  as  a  rule  do  not  occur  in  an 
exact  straight  line,  but  lie  either  to  the  right  or  to  tlie  let'i,  the  dis- 
])lacemenl  usunlly  Naiying  fi'om  half-a-chain  to  one  chain.  Even 
when  the  I'cel's  outcrop  continuously  they  exhibit  a  marked  lenticular 
habit. 

hi  many  cases  the  (juartz  lenses  owe  their  displacement  to  small 
cross  faults,  these  being  often  marked  by  small  veins  ot'  (juartz,  but 
this  does  not  appear  to  ])e  always  the  case:  sevei-al  of  these  small 
cross  faults  are  especially  well  mai'ked  in  the  case  of  the  Lake  Way 
reef. 

All  the  quartz  i-eefs  occur  within  well  defined  narrow  belts  of 
schist  which  mai'k  main  shearing,  or  fault,  lines:  these  schists  are 
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best  defined  and  most  noticeable  alon.u'  the  line  ol'  the  Icntieular 
quartz  bodies  and  are  i)artienlarly  well  dex'eloped  alonii'  the  \Ve(doona 
line. 

The  best  idea  of  the  uenei'al  extent,  ete.,  of  these  reefs  ean  he 
ij'ot  by  a  reference  to  the  inap  herewith. 

In  this  District  attention  was  Hrst  paid  to  the  quartz  reefs  which 
have  been  worked  on  and  oft'  for  twelve  years,  but  little  or  nothing 
has  been  done  below  a  vertical  depth  of  250  feet,  and  at  the  i)resent 
time  most  of  the  woi'k  is  beinii-  cai'ried  on  by  small  parties  of  men 
who  are  ^^piekinii'^  crushings  from  near  the  surface. 

Generally  speaking',  developments  have  not  proved  very  satisfa<?- 
tory,  for  although  the  reefs  are  large  the  gold  occuis  only  in  small 
and  irregular  shoots,  whilst  the  bulk  of  the  stone  is  too  i^oor  to  crush. 
These  shoots,  which  appairently  have  a  tendency  to  cut  out  at  a 
shallow  depth,  occur  usually  near  'the  walls  of  the  reefs,  sometimes 
on  the  hanging  and  sometimes  on  the  footwall,  whilst  at  times  the 
whole  width  of  the  reef  carries  payable  values 

As  far  as  development  in  depth  has  gone  the  I'eefs,  though  ex- 
hibiting their  lenticular  habit  vertically  as  well  as  horizontally,  show 
no  signs  of  cutting  out  and  personally  I  think  they  should  live  to  a 
very  considerable  depth ;  the  permanency  of  the  quartz,  however,  is 
of  very  little  economic  importance  if  the  gold  should  cut  out,  and, 
unfortunately,  so  far  such  appears  to  be  the  tendency. 

A  fuller  description  of  the  individual  quartz  reefs  will  be  found 
under  the  heading  of  the  leases  on  which  they  have  been  worked. 

The  Lodes. — These  have  been  worked  principally  towards  the 
southern  end  of  the  district  where,  in  addition  to  occurring  in  par- 
allel series  with  the  main  lines  of  quartz  reefs,  they  are  found  run- 
ning practically  at  right  angles  to  them,  the  two  series  probably 
having  an  intimate  connection. 

The  lodes  consist  of  zones  of  crushed  rock  marking  old  fault, 
or  shear,  lines  along  Avliich  the  country  i-ock  has  been  crushed  and 
shattered  over  a  considerable  width,  and  cleavag'e  planes  and  cracks 
have  been  foi'med,  along  which  gold-bearing  solutions  have  had  ac- 
cess. Within  the  weathered  zone  near  the  surface  the  extent  of  this 
shattering  with  its  resultant  cracks  has  been  vei'y  considerable  and, 
the  rocks  being  soft,  the  gold-bearing  solutions  have  to  a  certain  ex- 
tent been  able  to  percolate  on  either  side  of  the  cracks  and  fissures, 
thus  impregnating  the  country  rock  over  considerable  areas;  this  ac- 
counts for  the  apparent  great  size  of  the  ore  l)()dies  and  their  irregu- 
larity near  the  surface,  the  gold  values  being  natnially  higher  Avhere 
the  cracks  and  cleavages  are  most  numerous  and  low  in  those  parts 
which  have  to  a  greater  extent  resisted  crnshing  and  fracturing.  At 
a  depth,  when  more  settled  and  unweathered  counti'y  is  met  Avith,  the 
lateral  extent  of  these  ore  bodies  Avill  Droliably  be  found  to  become 
considerably  less  and  the  values  to  follow  well  defined  channels  in- 
stead of,  as  in  the  present  workings,  being  disseminated  through 
crnsiderable  widths  of  weathered  country. 
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These  channels  are  of  undoubtedly  (leei)-sealed  origin  and  there 
need  be  no  fear  whatever  as  to  the  i^i'obable  permanency  (if  the  ore 
bodies;  whether  or  not  the  o()hl  vahies  will  live  down  wirli  iheni  is 
a  mattej-  which  can  only  be  detiniteiy  settled  by  actual  deep  work. 
Allowint^'  for  a  certain  deci'ease  owin^'  to  the  eni'ichinenl  within  the 
zone  of  oxidation  there  is  no  reason  whatever  why  they  should  not 
do  so. 

The  sei'ies  of  shear  (fault  lines  alonu  which  these  <»ie  Ijodies 
occur  appears  to  be  part  of  that  ah)nt>'  which  the  lar.ue  <|uartz  reefs 
are  found,  since,  in  one  or  two  instances,  the  (juartz  reefs  can  be  seen 
on  the  surface  to  die  out  and  give  place  to  the  ty})ical  lode  foi'ina- 
tions. 

In  these  lodes  are  frequently  found  small  (lei)osits  of  massive 
stibnite  (sulphide  of  antimony)  which  are  said  to  l)e  hiiih  in  *»*old 
contents,  bul  so  fai"  no  etfort  has*  been  made  to  treat  them.  Their 
occu]Tence  seems  to  l)e  restricted  entirely  to  the  lodes  for.  as  far  as 
I  was  able  to  learn,  stibnite  has  not  been  found  in  any  of  the  quartz 
reefs.  It  is  not  as  a  I'ule  found  diss(Miiinated  in  small  fjuantities 
througiiout  the  ore  but  usually  occuis  in  small  lenticular  bodies  con- 
taining" u])  to  })erliai)s  a  ton  or  more,  and  can  thus  be  easily  separated 
from  the  oi'e  and  put  aside;  conse(iuently  it  does  not  intei'fei'e  to  any 
great  extent  in  the  metallurgical  treatment  of  the  ore.  Sam])les  of 
stibnite  ai'e  said  to  have  assayed  as  hiu'h  as  ITozs.  of  uold  per  ton, 
but  this  ai)pears  to  be  exceptional. 

It  is  only  comparatively  recently  that  these  lodes  have  been 
worked  in  the  district  and  nothinii'  has  l)een  done  on  them  to  any 
depth;  on  the  (Jwalia  Consolidated,  which  is  the  oldest  line  Avorked, 
the  workings  are  all  at  the  100  feet  level  and  on  none  of  the  other 
lines  has  anythin<>'  l)een  done  at  a  ii'i-eater  depth. 

Systematic  i)ros]>ectinu-  should  result  in  the  discovery  of  many 
other  of  these  "lodes"  as  the  schist  belts  (sheai'  lines)  alonu'  which 
they  occur  are  plentiful  and  well  detined,  and  it  is  therefore  only 
natural  to  assume  that  other  payable  ore  bodies  will  be  met  with 
along'  them. 

Alluvicd  Gold.  — A  few  small  patches  have  been  Avorked  at  the 
south  end  of  the  district  for  alluvial,  or  more  correctly  speaking, 
detrital,  gold  where  it  a])peai's  to  have  been  obtaiiu^d  wiihin  a  few 
inches  of  the  surface,  and  sexci'al  good  sized  pieces  are  said  to  have 
been  foinid.  The  ])atches  have  long  since  been  worked  out  and  no- 
thing is  l)eing  done  in  this  line  uoav. 

\]^((((r  Su])pl_f/.  —  The  district  as  a  whole  is  well  supplied  with 
water;  at  the  iioi'th  end  of  the  tield  this  is  fresh,  but  at  the  south  end, 
towaixls  Lake  Way,  it  is  salt  aixl  the  level  is  only  about  ihii*ty  feet 
but  the  supply  is  inexhaustible.  Towards  the  north  end  the  level 
varies  fi^om  -lO  to  SI)  tVel  niul  the  supply  is  plentiful. 

It  is  only  in  the  vicinity  of  the  Lake  that  salt  Avater  i>  met  Avith, 
the  supply  tln-oughout  the  field,  as  a  Avhole,  being  fresh. 

Timber. — Timber  is  scmiCAvhat  scarce  in  this  district,  and  the 
sup])ly  is  })i-actically  all  mulga,  the  best  being  rapidly  cut  oul  ;  there 
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ifi,  however,  a  fair  amount  of  firewood  still  available.  A  little  guii\ 
timber  is  procured  along  the  creek  beds,  but  the  supply  is  very 
limited. 


Table  showing  the  Yield  from  the  Wiluna 
Mining  Centre  up  to  the  end  of  1907. 


1  eav. 

(Jre 
crushed. 

Gold 
tlierefrom. 

Kate 
per  ton. 

tons. 

ozs. 

ozs. 

1897 

40.00 

* 296. 70 

7.41 

1898 

2,473.55 

t  3,066 . 68 

1.24 

1899 

6,101.35 

J  4,748.29 

.78 

1900 

15,541 . 00 

10,567.70 

.68 

1901 

6,715.00 

7,255 . 73 

1.08 

1902 

30,648.00 

13,696.86 

.45 

190.3 

23,816.00 

9,274.17 

.39 

1904 

13,097.50 

9,526.37 

.73 

1905 

20,408.50 

§  11,018.50 

.54 

1906 

21,203.82 

8,969,90 

.42 

1907 

32,889.00 

13,097.44 

.40 

Total  .. 

172,933.72 

1191,618.34 

•53 

*  Includes  106"  39ozs.  dollied.  t  Includes  428.47 
ozs.  dollied.  +  Includes  2.203zs.  dollied.  §  In- 
cludes .21oz.  dollied.  ||  Includes  537.27()zs.  dol- 
lied. 


THE  MINES. 

Monarch  of  the  East^  G.M.L.  137.  — This  property  was  aban- 
doned at  the  time  of  my  visit  and  the  workings  could  not  be  inspected. 
Tlie  main  line  of  reef  worked  is  strong  and  well  defined,  ininning 
through  almost  the  full  length  of  the  lease  on  a  bearing  practically 
due  north  and  south  and  dipping  steeply  to  the  west.  In  addition 
to  this,  there  is  at  the  north  end  of  the  lease  a  second  parallel  and 
much  smaller  reef  a  chain  or  so  farther  west  on  which  a  little  work 
has  been  done. 

Towards  the  south  end  of  the  lease,  the  main  reef  cuts  out,  but 
another  make  of  stone  comes  in  a  chain  or  so  east  and  runs  for  a 
short  distance  when  it  also  dies  out  and  a  third  make  comes  in  an- 
otlier  chain  farther  east;  this  third  body  of  stone  continues  as  a 
strong  reef  right  through  the  adjoining  lease  (Lady  of  the  Lake). 

All  the  quartz  bodies  are  probably  formed  along  one  main  line 
of  shearing,  this  being  apparently  the  same  as  that  on  which  the 
Weeloona  reefs  are  situated. 

The  main  Monarch  reef  is  said  to  have  been  very  irregular  in 
size,  varying  from  a  few  inches  up  to  eight  or  nine  feet ;  the  shoots 
of  gold  are  also  said  to  have  been  iiregular  and  small. 

Lady  of  the  Lake,  G.M.L.  442. — On  this  lease,  which  adjoins  the 
Monarch  on  the  south,  a  good  deal  of  work  has  been  done  down  to 
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water  level;  these  Avorkiiigs  liowever  were  abandoned  and  were  in- 
accessible. At  the  time  of  my  visit  a  little  prospecting-  work  was 
goinii'  on  along-  the  surface  in  tlie  hope  of  picking  up  a  new  shoot  of 
gold.  The  reef  is  large  and  well  defined,  being-  up  to  ten  and  twelve 
feet  in  width;  the  quartz  is  liard  and  white  and  often  a  good  deal 
laminated. 

The  gold  occurs  in  small  irregular  shoots,  being-  usually  found 
on  one  or  other  of  the  walls;  these  shoots  are  said  to  have  been  very 
e-ood  at  the  surface  but  to  have  cut  out  at  a  fairly  shallow  depth. 
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Highland  Mary,  G.M.L.  074.-Tlns  is  another  abaiKloiicd  lease, 
but  only  a  little  work  has  been  done  on  it.  There  is  a  very  lar^-e 
body  of  quartz  here,  the  main  reef  extending  throuoh  the  full  length 
of  the  lease,  and  being  up  to  twenty  feet  in  thickness  at  llie  surface. 

Towards  the  south  end  there  is  a  second  parallel  i"eef  lying  a 
couple  of  chains  to  the  west.  Both  these  reefs  strike  slightly  west 
of  north,  and  underlie  steeply  to  the  west.  They  have  the  usual  len- 
ticular character,  but  not  to  such  a  marked  extent  as  some  of  the 
reefs.  Verv^  little  stone  has  been  crushed,  and  the  results  were  not 
satisfactory. 

This  reef  is  on  the  same  line  as  the  preceding  one,  and  also  as 
the  Weeloona. 

Up  to  the  end  of  11)07.  the  total  stone  ci'ushed  from  this  lease  was 
44  tons  for  11.53  ounces. 

Weeloona,  (I.M.L.  32(). — A  lot  of  Avork  has  been  dune  on  this 
lease  down  to  watei"  level,  but  it  is  now  abandoned,  and  the  work- 
ings are  inaccessible. 

The  reef  consists  of  a  series  of  lenticular  bodies  of  quartz  vary- 
ing in  length  fi'oni  two  to  eight  chains,  and  usually  separated  by 
a  distance  ot*  twenty  to  sixty  feet,  all  occui-riiig  within  a  well  defined 
belt  of  schist  a  cou])le  of  chains  in  width.  A  little  south  of  this 
lease  these  quartz  bodies  die  out,  l)ut  northward  they  continue  in 
a  well-defined  line  for  a  distance  of  over  a  mile,  having  a  general 
trend  a  little  north  of  north-west;  in  this  direction  some  of  them  are 
of  considerable  length,  one  on  Machine  Area  23  j-eaching  over 
twenty  chains  in  length,  and  being  up  to  twelve  or  tifteen  feet  in 
thickness  at  the  sm-face;  little  or  no  work  has  l)een  done  on  any 
of  them  north  of  the  Weeloona. 

On  the  Weeloona  the  average  width  of  these  quartz  bodies  on 
the  surface  is  three  to  four  feet,  and  they  have  a'unifiu'm  underlie 
to  the  west  of  60  to  70  degrees;  the  foot  wall  as  far  as  could  be  seen 
is  very  clean  and  j-egular,  but  the  hanging-w^all  is  not  so  good;  the 
quartz  being  clean  and  Avhite  and  xevy  hard. 

In  speaking  of  this  property  in  ISOS,  Mr.  Blatchford  says:  — 

"  along  the  70  feet  level  the  reef  varies  from  IS  inches  to 

three  feet  in  thickness.     A  large  (piantity  of  the  (juai'tz.  which  is 


Note. — The  figures  given  throughout  this  report  have  been  supplied  by  the 
Statist's  Branch  of  the  Mines  Department  and  are  complete  up  to  the  end  of 
1907. 

Owing  to  the  manner  in  which  the  returns  have  been  made  in  past  years 
it  has  been  found  impossible  to  obtain  the  exact  returns  from  individual  leases 
as  these  have  frequently  been  included  with  those  from  other  leases  when  they 
have  been  the  property  of  the  one  Company,  c.//.,  the  returns  from  the  Der- 
went  are  given  partly  under  the  heading  of  the  lease  itself  and  partly  included 
in  those  of  two  separate  companies  owning  a  large  number  of  leases,  it  being 
in  these  latter  cases  impossible  to  separate  the  returns  from  the  different 
leases  ;   and  this  occurs  in  many  other  cases. 
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of  the  white  opa(jue  \ai'iety,  is  charged  with  a  dark  hard  mineral, 
which,  on  analysis,  pi'oved  to  l)e  suli)h-antimonide  of  lead  and  cop- 
per, the  co})per  being  hu'gely  in  excess.  Carl)onate  of  copi)er  stains 
are  also  of*  connnon  experience. 


'i((hlc  sltoiruHj  the  Yield  of  the  Weeloona  Lease. 


Year. 

Xaine  and  Number  of  Lease. 

Ore 

Gold 
tlieretrf  >m. 

Rate 
I)er  ton. 

1<S1)7 

1898 
1899 
1904 
1905 

Weeloona,    C;.Al.Ls.  181, 

:m 

i)>   

D)   

Do  

Do  

tons. 

128.00 
133.00 
364.00 
235 . 00 

ozs. 
*15.59 

235.  or. 

206 . 74 
l')'>  '» 

185.17 

ozs. 

1.84 
1 . 55 
.34 
.79 

l\-tal 

860.00 

764.78 

•89 

*  Dollied. 


Ddrinujtou ,  G.M.L.  875.  —  This  lease  is  on  the  north  end  of  the 
westeiii  gj'oup  or  line  of  reefs,  which  inclndes  those  of  the  Derwent 
and  Lady  Margaretta. 

On  the  north  end  of  the  lease  is  a  large  qnartz  reef  running 
north  and  south,  on  which  a  little  work  has  been  done;  towards  the 
middle  of  the  lease  this  reef  has  been  faulted,  and  throw^n  about 
live  chains  to  the  east  by  a  cross  reef  striking  north-west  and  south- 
east, and  dipping  to  the  north-east. 

The  main  reef  is  up  to  three  and  four  feet  in  width  at  the  sur- 
face, and  is  of  the  usual  hard  white  quartz. 

This  lease  has  been  abandoned  for  some  time,  and  the  work- 
ings were  inaccessible.  The  total  stone  crushed  up  to  the  end  of 
1907  was  40  tons  for  43.14  ounces. 

J)enr(-nt,  (i.M.L.  149. — Running  through  this  lease  and  noith- 
Avards  into  the  Monarch  of  the  East  is  a  large  quartz  reef  striking 
almost  due  north  and  south,  and  underlying  at  a  steep  angle  to  the 
west.  This  reef  outciops  continuously  over  a  length  of  about  fifteen 
chains,  and  on  th(^  sml'ace  has  an  average  thickness  of  four  to  eight 
feet.  A  goiKl  (k^al  of  work  has  been  done  on  it  down  to  a  depth  of 
about  120  feet,  but  the  workings  have  been  abandoned  for  some  tim.e, 
and  were  inaccessible. 

In  describing  these  workings,  Mr.  Blatchford  in  1898  states 
that   Along  the  50  feet  k^vel  the  reef  lias  an  average  thick- 
ness of  eight  feet;   the  character  of  the  quartz  is  white 

and  opacjue.  l)eing  nuich  h()ney-cond)ed  in  places;  it  contains  free 
gold,  iron  pyrites,  and  prol)al)ly  some  small  (|nantities  of  copper 
sulphides." 

At  the  time  of  my  visit  a  little  work  was  being  done  near  the 
surface  on  a  small  vein  of  gootl  stone  running  along  the  hanging 
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wall  side  of  the  main  reef;  this  vein  was  fi'om  six  to  eighteen  inelies 
in  thickness,  and  was  said  to  be  fairly  .^ood,  but  ihe  s]i(»ot  was  of 
short  len^-th,  and  Avas  nearly  worked  ont. 

From  wliat  T  was  able  to  gather  it  appears  tliat  the  original 
workings  were  on  a  similar  small  vein,  and  that  the  shoots  of  good 
stone  were  small,  being  of  no  value. 

The  returns  from  this  lease  subsequent  to  181)1)  were  included 
partly  in  those  of  the  Lake  "Way  Goldfield,  1899,  Ltd.,  and  partly 
ill  the  riAvalia  Consolidated,  Ltd. 


Tahle  shotring  the  Yield  of  the  Denvent  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

liate  per 
T)n. 

1898 
1899 

Derwent,  G.M.L.  149  .. 
Do.   

tons. 
98 . 30 
66.00 

ozs. 

223 . 14 
127.83 

( 'ZS. 

2.27 
1 . 94 

Total    . . 

164.30 

350  97 

2.13 

Derwent  South  and  Lady  Margaretta^  G.M.Ls.  378,  37."). — On 
these  leases  the  main  line  of  reefs  runs  a  good  deal  more  west  of 
north  than  in  the  Derwent,  and  on  the  former  very  little  work  has 
been  done,  but  on  the  Lady  Margaretta  (late  Gem  G.M.L.  469)  a 
good  deal  appears  to  have  been  carried  out  above  water  level.  Botli 
these  leases  are  at  present  abandoned,  and  the  workings  Avere  in- 
accessible. 

On  the  Lady  Margaretta  the  reef  is  of  the  usual  lenticular  form, 
occulting  in  a  well-defined  wide  belt  of  schist,  the  quartz  bodies,  or 
lenses,  having  on  the  surface  a  width  of  from  two  to  four  feet. 


Table  showing  the  Yield  of  the  Gem  Lease  (no  w  Lady  3I((rf/aretta) . 


Year. 

Name  an  1  Number  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

tons. 

ozs. 

ozs. 

1898 

Gem,  G.M.L.  340 

226.55 

214.92 

.95 

1899 

Do  

100.00 

90.83 

.91 

1901 

Gem.  G.M.L.  469 

151.00 

153.30 

1.02 

1902 

Do  

67.00 

52.45 

.78 

Total    . . 

544.55 

511.50 

•94 

Caledonia,  G.M.L.  161.— This  lease  is  situated  on  the  north  en<l 
of  the  eastern,  or  Black  Swan  group,  which  includes  the  reefs  of  the 
Dark  Horse,  PMack  Swan,  Try  Again,  and  Lake  Way  leases. 

The  reefs  comprising  this  group,  and  running  through  the  above 
and  other  leases  for  a  total  length  of  over  two  miles,  are  not  actu- 
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ally  continuous,  but  consist  of  a  series  of  lenticular  bodies  of  quartz 
occurring  along  the  one  well-defined  sliear  or  fault  line;  the  length 
of  these  bodies  varies  considerably  as  also  does  the  distance  between 
them;  this  can  best  l)e  seen  by  a  refei^ence  to  the  map  herewith. 

On  the  Caledonia  are  two  reefs,  an  eastern,  on  which  all  the  work 
has  been  done,  and  a  western ;  the  former  having  also  been  worked 
on  the  Dark  Horse,  the  adjoining  lease  on  the  south. 

The  w^estern  reef  is  by  far  the  largest,  and  outcrops  as  a  contin- 
uous body  for  a  distance  of  over  half-a-mile;  it  is  of  hard  white 
quartz,  and  up  to  twenty  or  thirty  feet  in  width  in  places;  little  or 
no  work  has  been  done  on  it,  and  its  gold  contents  appear  to  be  nil. 
The  eastern  reef  is  nuich  smaller,  averaging  in  width  from  two  to 
six  feet;  the  quartz  appears  to  be  continuous  right  through  this  lease 
and  into  the  next,  having  a  total  length  of  over  twenty  chains;  the' 
strike  of  the  i*eef  is  about  30  degrees  west  of  north,  dipping  steeply 
to  the  west.  A  ^ood  deal  of  work  has  been  done  on  this  reef,  but 
the  old  workings  lia\e  been  abandoned,  and  they  were  inaccessible. 

At  the  time  of  my  visit  a  little  work  was  being  done  near  the  sur- 
face at  the  north  end  of  the  lease,  the  shoot  being  said  to  be  small  and 
to  be  nearly  worked  out.  As  fai'  as  I  could  learn  all  the  shoots  of 
gold  were  small  and  irregidar  and  did  not  live  down,  the  bulk  of  the 
stone  being  too  poor  to  pay  for  working. 

The  main  shaft  on  this  property  is  down  to  a  vertical  depth  of 
250  feet  ( ? ) ,  and  at  tlie  present  time  it  is  being  used  as  a  fresh  water 
shaft  by  the  Gw^alia  Consolidated,  Ltd.,  the  supply  being  fresh  and 
abundant. 

In  1898  a  return  is  given  of  294  tons  of  stone  crushed,  which 
yielded  296.10  ounces  of  fine  gold,  but  since  that  date  the  returns 
hav(^  ])eeii  included  with  the  Lake  Way  Goldfield,  1899,  Ltd. 

Horse,  G.M.L.  169. — Upon  this  lease  a  good  deal  of  work 
has  been  done  on  the  same  body  of  stone  as  on  the  preceding  lease, 
and  also  on  se^'eral  other  reefs  farther  south  along  the  same  line 
(s(H'  iiwip).  All  the  workings,  however,  are  now  abandoned,  and 
were  inaccessible. 

The  (luartz  is  of  the  usual  hard  Avhite  and  opaque  variety,  and 
on  tlie  sni-facc  varies  tVoni  two  to  six  feet  in  thickness.  The  gold  is 
said  to  lia\  e  occurred  in  small  irregular  shoots, and  developments  wei'e 
not  satisfactory,  whilst  these  slioots  appear  to  have  been  principally 
on  the  footwall  side  of  the  reef,  as  most  of  the  work  seems  to  have 
been  done  on  this  side. 

,  At  the  present  time  a  little  prospecting  work  is  being  carried  on 
on' the  surface  near  the  south  end  of  the  lease. 

In  his  report  on  this  property  in  1898,  Mr.  Blatchford  states: — 

"  On  this  reef  there  are  two  shafts  with  a  vertical  depth  of 

45  and  70  feet  respectively.  Driving  has  been  done  to  some  extent 
both  north  and  south  along  the  reef,  which  vanes  from  two  to  eight 
feet  in  thickness.  A  water  shaft  to  the  west,  65  feet  dee]),  contains 
o'ood  water  for  drinking  and  domestic  purposes." 
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Black  Swan  Leases,  G.M.Ls.  170,  332.— Between  these  leases 
and  the  Dark  Horse  there  is  a  considerable  break  in  the  line  of 
quartz  bodies  occurring"  over  a  leng'th  of  eight  to  ten  chains.  On 
the  black  Swan  lease  (G.M.L.  170)  the  makes  of  Cjuartz  are  not  so 
continuous  as  usual,  being  with  the  exception  of  that  at  the  north 
end,  only  four  or  five  chains  in  length ;  they  are  large,  however, 
often  reaching  on  the  surface  a  thickness  of  over  twelve  feet;  the 
north  body  has  an  apparent  continuous  leng-th  of  about  ten  chains. 
A  good  deal  of  work  has  been  done  on  this  lease,  but  the  workings 
are  now  abandoned,  and  inaccessible.     On  the  adjoining  lease  to 
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the  north  (G.M.L.  332)  a  little  work  is  being  done  near  the  surface. 
The  gold  in  this  reef  has  been  found  principally  on  the  hanging- 
wall,  but  the  shoots  were  small  and  irregular,  the  bulk  of  the  stone 
being  of  no  value;  in  size  the  reef  varies  from  four  to  twelve  feet, 
and  is  of  hard  white  opaque  quartz. 

Near  the  south  end  of  the  lease  a  little  surface  prospectmg 
is  l)eing  done  on  another  large  body  of  quartz  in  the  hope  of  picking 
up  a  new  shoot  of  gold. 

The  returns  from  these  leases  between,  the  years  1898  and  1909 
are  included  in  those  of  the  Gwalia  Consolidated,  Ltd.,  and  the  Lake 
AYav  Goldfield,  1899.  Ltd. 
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.'Iry  Again  and  Try  Again  Extended,  G.M.Ls.  677,  945.  — These 
iases  are  both  farther  south  on  the  same  line  as  the  Black  Swan. 
A  good  deal  has  been  done  on  the  Try  Again,  but  most  of  the  ohl 
workings  have  been  al)andoned,  and  the  work  at  present  being  car- 
ried on  is  all  at,  or  near,  the  surface;  only  a  little  prosj)ecting  is 
being  done  on  the  Try  Again  Extended. 

The  reef  on  these  leases  consists  of  the  usual  series  of  lenticular 
quartz  bodies,  which  vary  greatly  in  length  and  size,  some  of  them 
being  up  to  12  feet  in  thickness. 

The  shoots  of  gold  appear  to  have  occurred  both  on  the  hang- 
ing and  footw^all  sides  of  the  main  quartz  bodies,  but,  as  usual,  they 


are  said  to  have  been  small  and  irregular. 

Table  sJioiriiig  the  Yield  of  the  Trii  Again  Lease. 

Year,    j  Name  and  Number  of  Lease. 

Ore 
Criished. 

Gold 
therefrom. 

Rate, 
per  ton. 

i 

1904  i  Try  Again,  G.M.L.  677  .. 

1905  Do  , 

1906  i  Do.   

1907  Do.   

Total    ..  .. 

tons. 
310.00 
244.00 
275.00 
245.00 

ozs. 

145.70 
139.76 
105.05 
400 . 52 

ozs. 

.47 

.57 

.38 
1.63 

74~ 

1,074.00 

791.03 

Lake  Way  Leases,  G.M.Ls.  162,  163. — A  reference  to  the  under- 
ground plans  herewith  (Plate  I.),  will  show  the  amount  of  work 
that  has  been  done  on  this  lease.  The  workings  have  been  aban- 
doned for  some  time,  and  were  inaccessible,  so  that  an  inspection  of 
them  could  not  be  made. 

The  reef  is  of  the  usual  type,  consisting  of  a  series  of  lenticu- 
lar quartz  bodies  of  varying  length  and  size;  these  have  in  several 
cases  been  faulted  across,  the  lines  of  the  faidts  being  clearly  seen 
in  the  surface  w^orkings;  these  faults  are  always  parallel,  and  strike 
slightly  east  of  north,  dipping  to  the  west;  the  clisplacement  of  the 
main  line  is  usually  about  a  chain,  and  is  always  to  the  right;  in 
one  or  tw^o  cases  small  quartz  veins  have  been  formed  along  the  lines 
of  fault,  which  are  very  local,  and  do  not  extend  across  country 
for  any  distance. 

On  the  surface  the  size  of  the  main  bodies  of  quartz  varies 
from  two  to  eight  feet ;  throughout  the  workings  the  reef  is  said  to 
have  been  from  tw^o  to  six  feet,  averaging  three  four  feet,  and 
on  the  whole  to  have  been  a  good  deal  more  regular  than  is  usually 
the  case  wdth  the  quartz  reefs  of  the  district. 

Along  the  bottom  level  the  quartz  is  said  to  be  going  down  just 
as  strong  as  ever,  and  with  every  sign  of  permanency;  the  values, 
liowever,  were  not  very  good. 
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The  gold  as  usual  is  said  to  have  oceuiTed  in  in-egular  she 
the  bulk  of  the  stone  being  of  too  low  ,<ii"ade  to  ])e  of  any  value. 


The  Brothers,  G.M.L.  143.  — This  lease  adjoins  the  Golden  Age 
on  the  east,  the  two  lines  of  reef  being  parallel.  As  usual,  the  reef 
is  not  continuous  but  consists  of  several  lenticular  bodies  of  quartz 
a  chain  or  so  apart ;  the  general  strike  of  these  is  a  little  north  of 
north-west  and  they  underlie  steeply  to  the  Avest ;  in  thickness  varying 
on  the  surface  from  two  to  ten  feet,  probably  averaging  ab^ut  four 
or  five  feet.    Even  in  the  apparently  continuous  bodies  of  quartz  the 
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lenticular  structure  of  the  reef  can  be  seen  as,  in  an  old  ojjen  cut, 
overlapping"  lenses  of  quartz  can  be  seen  separated  by  a  t'^nv  inches 
of  country.  A  lot  of  work  has  been  done  on  this  lease.  ])ut  it  has 
been  abandoned  for  some  time  and  the  workings  were  inaecessible. 


Table  siwwing  the  Yield  of  the  Brothers  Lease. 


Nsiine  and  !N^niiib©r  of  Leaso. 

Ore 

Gold 

Rate 

Year 

Crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

1898 

The  Brothers,  G.M.L.  143 

91.00 

109.72 

1.21 

1899 

J3o  

167.00 

184.74 

1.11 

1900 

Do,   

52.00 

71.30 

1.37 

1901 

Do  

358.00 

281.13 

.79 

1902 

Do  

159.00 

89.44 

.56 

1903 

Do  

44.00 

55 . 98 

1.27 

1904 

Do  

762.00 

838.50 

1.10 

1905 

Do. 

1906 

Do  

1450.00 

*  867. 10 

*  !75 

1907 

Do  

202.00 

213.12 

1.05 

Total    . . 

2,985.00 

2,711.03 

.90 

Golden  Age  and  Golden  Age  South^  G.M.Ls.  140,  928.— A  lot  of 
work  has  been  done  on  these  properties,  more  especially  on  the  former, 
the  extent  of  which  may  be  seen  b^^  a  reference  to  the  mine  plans 
herewith  (Plate  II.  ),  whilst  on  the  latter  no  work  has  been  done  be- 
low water  level. 

The  workings  on  the  Golden  Age  have  been  abandoned  for  some 
time  past  and  were  inaccessible,  so  an  inspection  of  them  could  not  be 
made.  The  quartz  is  here  more  continuous  than  is  usually  the  case 
though  the  lenticular  structure  is  still  present.  The  main  line  of 
reef  worked  extends  through  the  full  length  of  this  lease  and  also, 
brokenly,  through  the  south  lease;  its  strike  is  about  north-west  and 
its  underlie  steeply  to  the  south-west.  On  the  surface  the  quartz 
frequently  reaches  as  much  as  12  feet  in  thickness  and  throughout 
the  main  workings  it  is  said  to  have  varied  from  3  to  13  feet,  averag- 
ing about  6  feet.  The  gold  is  reported  to  have  occuri-ed  in  irregular 
patches  and  not  uniformly  through  the  stone,  the  bulk  of  which  is 
too  poor  to  be  of  any  value. 

On  the  Golden  Age  South  lease  a  small  party  is  working  near 
the  surface  on  a  small  seam  of  good  stone  alongside  the  main  reef ; 
no  systematic  work  is  being  done  however. 

Just  outside  the  west  boundary  of  these  leases  is  a  very  large 
white  quartz  reef  running  parallel  to  the  main  line;  this  reef  is  fre- 
quently as  much  as  20  feet  in  thickness  and  in  one  place  rises  as  n 
low  hill  of  quartz  to  a  height  of  40  or  50  feet ;  its  northern  end  is 
only  a  few  chains  north  of  the  Golden  Age  and  from  this  point  it 
runs  south-easterly  as  a  practically  continuous  body  of  quartz  for  a 
distance  of  slightly  over  a  mile.    No  work  has  been    done    on  l' 
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northei-ii  ])()i"tion  of  this  reef,  and  it  is  liei-e  aj)i)arently  iion- 
aurifeious;  towards  the  south  end  a  <;ood  deal  has  been  done  on  it 
on  the  Emerald  Tsle,  Repnblic,  and  Lady  Hopetoun  leases  (G.?.I.Ls. 
693,  644,  252),  more  especially  on  the  Ftepublic.  All  these  leases 
are  at  present  abandoned  and  the  workings  conld  not  be  inspected. 

On  the  surface  the  reef  is  of  hard  white  rjuartz  and  varies  from 
four  to  ten  feet  in  thickness.  The  workinos  are  all  above  water 
level  and  seem  to  have  been  of  rather  an  irrejz'ular  nature,  the  uold 
])robably  occui'i-in^'  in  small  shoots  which  have  been  ''VootcMl"  out  and 
the  leases  then  abandoned.  All  the  reefs  occur  williiu  w.-^ll  dffliKMl 
belts  of  schists. 
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Table  sTiowhuj  the  Yield  of  Ihe  "'(lalden  Age  South  Tj/'ase. 


Year. 

Name  and  Number  of  Lease. 

Ore 
Crushed. 

(;oid 

therefrom. 

Jtate 
per  to  1. 

181)8 
181)1) 
11)05 

11)07 

(Jolden  Ai^-o  South,  (i.M.L. 
139 

(iolden  A^^e  South,  (i.  M.L. 
.380  ■ 

CJolden  Ag-e  Soutli,  (i.M.L. 
913 
1  )o. 

Ciolden  Age  South,  G.M.L. 
928 

Total    . . 

tMjTs^ 
r>.3.()0 

78.00 

495  00 
4  71)!  00 

<  )/S. 

5 . 85 

270.95 

55 .  1  3 

4 11  ()0 
207.57 

<  >zs. 
.  IC) 

2.(14 

.71 

83 

!  i:! 

1,221.00 

951.10 

.78 

*  Itetween  1899  and  1905  the  returns  are  indudel  in  th  )se  of  the  Cioljen 
Age  CcmsoUdated,  Ltd. 

Table  showing  the  Yield  of  the  Repuhlic  Lease. 

Year. 

Name  and  Number  of  Lease. 

Ore 
Crushed. 

(iold 
therefrom. 

Kate 
per  ton. 

1904 
1905 

Kepublic.  G.M.L.  644  .. 

Do  

Total  .. 

tons. 
402.00 
14.00 

ozs. 
142 . 88 
8.00 

ozs. 
.3(; 
.57 

416.00 

150.88 

Essex,  G.M.L.  316.  — This  is  another  abandoned  lease  on  which 
a  good  deal  of  work  has  been  done.  The  reef  is  of  much  shorter 
length  than  most  of  the  quartz  reefs  of  the  district  and  strikes  nearly 
east  and  west,  underlying  very  steeply  south,  being  almost  vertical 
in  places.  It  appears  to  have  consisted  of  a  lenticuhii-  (juartz  body 
some  four  chains  in  length  which  has  been  formed  along  a  well  de- 
fined fault  line  which  is  tracoa!)le  in  the  form  of  a  thin  zone  of 
crushed  rock  for  some  distance  l^oth  ways;  as  seen  in  the  surface 
workings  the  size  of  the  main  ore  body  has  been  on  the  a\'erage  from 
three  to  four  feet. 

There  is  also  a  second  small  (|uai'tz  reef  on  the  north  side  of  the 
main  line,  on  which  a  little  work  has  been  done.  This  reef  outcrops 
over  a  length  of  about  h\e  chains  and  strikes  north  and  south  being 
approximately  at  right  angles  to  the  main  line,  by  which  it  appears 
to  have  at  its  south  end  been  deflected  to  the  east. 


Table  showing  the  Yield  of  Ihe  Essex  Lease. 


\'ear. 

Name  and  Numbe/  of  Lease 

Ore 
Crushed. 

Gold 
therefrom. 

Ixate 
per  ton. 

1897 
1898 
1899 
1901 

Essex,  (J. ALL.  310 

Do  

Do  

Do  

t  lis. 
10.00 
89.00 
223 . 00 
15.00 

ozs. 

31. 00 
134.05 
244.07 

23.41 

ozs. 

3.10 

1.51 

1.09 

1.50 

Total    . . 

337.00 

433.73 

1^29 
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lAnrlcs.s,  G.M.L.  314. — This  is  also  an  old  abandoned  property. 
A  \(M  v  iarue  wliite  (quartz  I'eef  runs  llirou*>li  the  lease  and  continues 
soutlieriv  for  a  total  len^^tli  of  about  half  a  nule,  outcropping  as  an 
almost  continuous  body  of  (juartz  for  the  whole  distance  and  reach- 
ing as  much  as  20  feet  in  thickness,  ])robably  averaging  about  six 
feet.  The  strike  of  this  reef,  which  occurs  along  a  well  defined  belt 
of  schist,  is  about  north-west  and  south-east  and  its  di])  is  stee])ly 
to  the  westward. 

Lying  about  a  chain  to  the  west  of  this  and  within  the  Lawless 
lease  is  a  smaller  pai'allel  reef  on  which  a  little  work  has  been  done; 
this  reef  outcrops  over  a  length  of  about  eight  chains  and  is  from 
three  to  four  feet  in  thickness;  a  little  work  has  been  done  at  the 
north  end  of  it  but  this  is  of  no  importance. 

A  fair  amount  of  alluvial  (detrital)  gold  was  got  over  the  sur- 
face of  this  lease  some  years  ago,  but  it  has  all  been  Avorked  out  and 
nothing  is  now  being  done;  the  gold  was  evidently  shed  from  small 
leaders  associated  with  the  big  reefs. 


Table  show  in  (J  the  Yield  of  the  Lawless  Lease. 


Year. 

Natne  and  Nuinljer  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

i{ate 
I)er  ton, 

tons. 

ozs. 

ozs. 

1897 

Lawless.  G.M.L.  34 

10.00 

*5o.39 

5 . 5:^ 

1898 

Do  

f 428 . 47 

1899 

I )( )  

"28.00 

11.44 

.41 

1904 

Oo  

42.00 

7.90 

.18 

1905 

IK)  

68.00 

9 .  'M\ 

.14 

T  tal    . . 

148.00 

:  512.56 

346 

*  Include  50.85ozs.  dollied.        f  Dollied.        j  Includes  4r.).;i2ozs.  dollied. 


All  the  above  leases  are  working,  or  have  been  worked,  on  quartz 
reefs.  There  are  se\eral  others  on  which  more  or  less  work  is  being 
done,  but  they  are  not,  so  far,  of  nnicli  importance. 

The  following  aie  the  principal  leases  on  w4iicli  ''lodes"  ai'e  be- 
ing worked  :  — 

Bulletin  and  Indicator,  G.M.Ls.  946,  954.  — Both  of  these  leases 
are  woiking  on  the  same  Une  of  lode,  and  the  workings  on  the  two 
propeiHes  are  connected  along  the  65  feet  level,  which  is  the  greatest 
de|)th  to  which  any  work  has  been  done. 

The  lode  consists  of  a  belt  of  sheared  and  shattered  greenstone, 
nuich  foliated  in  parts,  which  down  as  far  as  oj^ened  is  very  dei'oni- 
posed  and  weathered;  this  belt  is  of  very  considerable  width,  being 
sometimes  as  nuich  as  two  chains  at  the  surface  and  within  it  are 
found  more  or  less  well  d(din(ul  bodies  of  ore. 

The  general  ticnd  of  the  main  lode  line  is  about  north-east  and 
south-west  and  its  underlie  is  piactically  vertical,  being  if  anything 
steeply  to  the  north-west.    It  runs  from  the  south  boundaiy  of  the 
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Indicator,  tlirono'h  the  Bnllclin  and  Bulletin  North,  junetionin*^'  near 
the  north-east  corner  of  Ihis  hUler  lease  wilh  a  second  main  l(»(h'  line 
runnhi^"  about  noi'lli-nort h-\ves(  and  soutli-souih-easi  lhi'()u;^ii  ihc  l\e(l 
Pag'e  and  R.M.  leases. 

The  ore  l)ody  woiked  in  Ihe  liuMelin  has  an  avera.u'e  width  of 
three  to  foui-  feel  and  has  heen  ()])ened  up  I'or  a.  hMi.i>1h  of  about  Ihi'ee 
hundred  feel  at  the  feet  level  but  not  nuudi  stopin^-  has  been  done. 
The  main  shaft  is  down  about  110  feet  and  a'ood  vahies  are  said  to 
have  been  obtained  at  this  depth;  no  work,  however,  has  been  done, 
beyond  sinking'  the  shaft,  Indow  the  ().")  feet  U'\eL  Tliere  ai'e  no  de- 
fined walls  to  this  ore  hody,  o|)erations  simply  eeasin^i*  at  a  point  when 
values  become  too  low  to  i)ay  to  work;  it  eonsists  merely  of  a  nai*row 
zone  of  crushed  roek  which  has  l)een  imi)re!Linated  with  ^old-heaiino- 
solutions,  the  inipreg'uation  continuinti'  for  some  little  distance  into 
the  nncrushed  country  ;  the  values  are  naturally  hii>'hest  and  most  con- 
centrated Avhere  the  crushing-  has  been  greatest. 

There  seems  to  be  every  reason  for  assnming"  that  there  should 
be  other  similar  ore  bodies  as  these  crush  lines  along  the  main  belt  of 
shearing,  and  a  little  crosscutting-  and  systematic  prospecting  would 
sioon  prove  whether  or  not  such  do  occur;  so  far  no  work  of  this  des- 
cription has  been  done  on  the  Bulletin  lease.  During*  1907,  164  tons 
from  this  lease  were  crushed  for  a  yield  of  139.47ozs.  of  gold,  being 
at  the  rate  of  0.85  oz.  per  ton. 

On  the  Indicator,  the  same  ore  body  has  been  worked  and  has 
been  opened  up  for  a  leng'th  of  about  two  hundred  feet,  also  at  the 
65  feet  level  but  not  much  sto})ing  has  been  done;  its  average  width 
in  these  working's  is  slightly  less  than  on  the  Bulletin,  and  the  g'old 
contents  are  said  to  be  slightly  lower.  Only  about  20  feet  of  cross- 
cutting  has  been  done  westerly  on  this  lease  which  is  for  its  full  length 
in  foliated  (crushed)  greenstone,  all  of  wdnch  is  said  to  carry  a  little 
g'old;  parts  of  it  where  the  crushing  is  more  pronounced  being  stated 
to  be  fairly  good;  no  development  work  has  been  done  at  any  of  these 
bodies,  neither  have  any  ci'ushings  been  reported. 

In  its  nature  the  ore  is  the  same  in  both  leases,  consisting  of  veiy 
soft  decomposed  and  crushed  countiy  rock  (greenstone)  almost  free 
from  quartz  and  therefcu'e  sliming  to  a  very  gTeat  extent  in  the  bat- 
tery and  making  very  little  sand.  Being  soft  the  ore  is  easily  worked 
and  above  water  it  stands  fairly  well  but  below  water  it  will,  without 
doubt,  require  heavy  timbering  until  hard  country  is  met  with;  do\vn 
to  110  feet  (40  feet  below  water)  there  is  said  to  be  no  apparent 
change.  Once  settled  country  is  met  with  the  ore  bodies  will  be 
found  to  be  more  regular  and  dehned,  consisting  of  well  marked 
bands  of  schist  (ci'uslied  greenstone)  ;  the  values  will  probably  de- 
crease slightly  below  the  point  to  which  oxidation  has  reached,  hut 
the  channels  along  which  the  gold  occurs  should  prove  permanent  in 
every  sense  of  the  w^ord. 

On  the  Bulletin  the  w^ater  level  is  about  70  feet  and  the  supply 
is  said  to  be  a  good  one. 
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Bulletin  North,  G.M.Ij.  959. — Very  little  work  has  been  done  on 
this  lease;  the  main  shaft  havin«^'  been  snnk  to  a  depth  .of  about  70 
feet  and  a  little  irreg'ular  stoping  (carried  out  at  this  level.  Nothinii' 
defined  in  the  way  of  an  ore  body  has  so  far  been  opened  up,  ])ut  the 
deposit  is  similar  to  that  in  the  two  preceding  leases.  The'  schists 
here  are  somew^hat  harder  and  more  unweathered  and  the  crushing 
and  shearing  have  not  been  so  regular  as  in  the  Bulletin,  consequently 
the  ore  bodies  are  more  irregular;  driving  along  the  strike  of  the 
schists,  however,  would  probably  overcome  this  iiTCgularity  which 
ai])i)ears  lo  1)0  merely  local  and  due  to  certain  portions  of  Ihe  country 
having  icsislcul  crushing  .to  a  greater  extent  than  otiiei's.  A  yield 
(){'  22.73ozs.  was  obtained  during  1907  from  <S9  tons  ci'usliing,  which 
is  ai  the  rate  of  0.26oz.  to  the  ton. 

Red  Page,  G.M.L.  9C)7.~A  similar  class  of  deposit  to  that  in  Ihe 
Bulletin  is  being  w^orked  on  this  lease,  but  only  a  small  pai'ty  is  w(»rk- 
ing  on  it  and  not  much  is  1)(Mng  dotio.  The  ore  body,  which  I'uns 
about  north-nortli-Avest  and  soutli-soutli-east,  dipping  steeply  to  ihe 
west,  is  said  to  be  two  feet  wide  and  fairly  good.  It  is  exactly  simi- 
lar in  its  mode  of  occurrence  to  the  Bulletin  ore  l)ody,  and  as  it  occui's 
along  a  well  defined  belt  of  schists  (sheai*  line)  systematic  prospect- 
ing should  be  well  wwth  carrying  out  in  the  hope  of  ])icking  up 
similar  parallel  bodies. 

From  this  lease,  during  1907,  197  tons  of  ore  were  crushed  for 
a  yield  of  22(S.30ozs.,  being  at  the  rate  of  l.lOozs.  to  the  ton. 

Moonliglit  and  Adelaide,  G.M.Ls.  870,  940.  — The  same  line  of 
lode  is  being  worked  on  both  these  leases,  but  all  the  developments 
of  any  importance  have  been  done  on  the  Moonlight. 

The  lode  line  runs  on  a  bearing  slightly  east  of  the  north-east  and 
west  of  south-west,  turning  somewhat  more  south-westerly  on  the 
Adelaide,  w^itli  an  underlie  at  a  fairly  steep  angle  to  the  northward; 
it  consists  of  the  usual  belt  of  crushed  and  foliated  greenstone 
schists  cariying  payable  gold  values  along  certain  fairly  well  defined 
lines. 

Bunning  through  the  middle  of  the  lease  at  right  angles  to  the 
lode  lino,  i.e.,  about  north-w^est  and  south-east,  is  a  second  well  de- 
fined similar  belt  of  schists  (shear  line)  some  U\o  chains  or  more  in 
wadth.  This  is  the  older  and  main  line  and  can  be  followed  on  the 
surface  for  a  long  distance  both  northerly  and  southerly  from  this 
point;  the  lode  line  cuts  right  through  this  belt  and  it  is  at,  or  close 
to,  the  intersection  that  the  best  values  are  met  with. 

Along  the  lode  the  gold  values  occur  along  the  lines  of  greatest 
crushing  and  foliation,  certain  portions  which  to  a  gi-eater  extent 
have  resisted  crushing  being  almost  barren  of  gold.  The  extent  of 
the  ore  bodies  is  somewdmt  irregular  as  the  (H)\nitry  on  both  sides  of 
the  main  lines  have  to  a  certain  extent  become  impregiiat-ed,  and  so 
also    along  small  irregular  fracture  lines  going  off  from  the  main 
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line.  Certain  small  seams  carrying  values  have  also  been  met  witli 
along  the  line  of  the  older  (north-westerly)  hell  of  scliisl,  hiil  Ihcsc 
have  not  been  ojiened  up  io  any  exteni,  as  praci  icn lly  all  I  he  woi  k 
has  been  on  1  he  ol her  lino. 

The  lode  has  been  opened  nj)  al  (he  70  feel  level  Tor  a  loin  I 
length  of  about  350  I'eei  and  a  lilllc  crosscul  I  ing  has  been  done,  hut 
very  little  stoping.  Work  is  at  j)resenl  bciim  can-icd  oul  al  llic  wcsl 
end  at  the  70  feet  level  where  the  ore  bod\'  has  a  niaximnni  width 
of  about  ten  feet  but  it  is  not  well  delined,  and  the  values  ai'e  some- 
what erratic.  This  body  consisis  of  a  /one  of  rock  which  has  been 
considei'ably  moix*  crushed  and  I'racturcd  ilian  Ihc  eiKdosiiig  poi- 
tions,  thus  having  gi\'en  freer  access  to  gold-heariiig  solniions.  Othei' 
similar  ore  bodies  are  known  to  occur  thronghoiil  Ihe  workings  l)ut 
not  much  has  been  done  on  llieni.  The  whole  of  Ihe  country  within 
the  shear  zoiie,  ]:>r()bably  as  much  as  two  chains  in  width,  cai'i'ies  a 
little  gold  but  not  enough  to  he  pay  a  hie.  Owing  Io  Ihc  iircLiuIai'  oc- 
curi'ence  of  the  payable  ore  l)odics  tlic  whole  deposil  ikmmIs  yrvy  eare- 
ful  ])rospecting  and  sampling  to  eiial)le  its  true  \alue  1o  be  deter- 
mined. The  ii'i'cgularity  of  the  ore  bodies  will  prol)al)ly  cease  when 
settled  country  is  met  with  as  the  crushed  zones  along  ^^'hie^.  ihey 
occur  will  then  be  better  defined  and  there  will  not  ])e  so  nnich  im- 
pregnation of  the  enclosing  rock.  Just  at  the  intersection  of  th(> 
two  main  lines  of  shearing  there  will  ho\\'e\'er  always  be  a  certain 
amount  of  iri'egularity  in  the  occurrence  of  the  ore  bodies  owing  to 
the  broken  natui'c  of  the  country  at  th.is  point. 

So  far  throughout  the  workings  both  the  ore  ami  tlie  "countiy'^ 
are  very  soft  and  rotten,  work  being  easy  on  this  account,  but  the 
country,  although  standing  pretty  well  rJ)o\e  water  le\-e!,  will  |)rol)- 
ably  require  extensive  tind)ering  b(dow.  The  ore  is  almost  free  from 
quartz  and  slimes  largely  duriitg  battery  treatment. 

Small  patches  or  pockets  of  massive  stibnite  (sulphide  of  an- 
timony) are  occasionally  met  with  in  the  workings  on  this  lease, 
which  are  small,  rarely  exceeding  a  few  feet  in  length,  and  a  foot  or 
so  in  thickness  and  can  readily  be  separated  fi'om  the  rest  of  the  ore. 
These  pockets  are  said  to  be  high  in  gold  values,  but  so  far  no  effort 
has  been  made  to  treat  them. 

On  the  Adelaide,  which  joins  the  Moonlight  on  the  south-west, 
a  little  w^ork  has  been  done  along  the  same  line  of  lode.  The  oi'e 
bodies  here  have  the  same  characteristics,  Ix^ing  n.ierely  nai'i'ow  zones 
of  more  highly  crushed  I'ock  wdiich  have  become  imi)i*egnated  with 
gold. 

The  Avorkings  are  only  down  about  GO  feet,  and  al)out  TOO 
feet  of  driving  has  been  done,  ])ut  no  sloping  and  no  crushing  have 
been  made  to  date.  No  crosscutting  has  been  done,  wdiich  is  abs(v 
lutely  necessary  to  prove  the  existence,  or  otherwise,  of  parallel  ore 
bodies  such  as  are  likely  to  occur  in  a  deposit  of  this  nature. 
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Table  sliowlnfi  the  Y'lPld  <if  llir  Moonlifihl  Lease. 


.Yariio  and  .\iirn]j(M-  (»f  I>(»asB. 

(  'fllSllfMl. 

t  herefrom. 

]{ate 

I)er  ton. 

1905 
1 !)()(; 
1907 

•Moonlight,  (;.M.I..  S70  .. 

Do  

Do.   

212.00 

43(;.oo 

707.00 

ozs. 

95.37 
156.07 
351.76 



ozs. 
.45 
.36 
.50 

Total  .. 

1,355.00 

60320 

^5~ 

Mot/icr  of  (hr((ll((,  fl.M.L.  053. — This  lease  is  situated  on  the  ea.st 
side  of  the  A(Udai(h%  and  on  it  a  little  work  has  been  done  on  a 
couple  of  small  parallel  lode  lines  running  north  and  south-east; 
tliese  have  been  opened  u])  over  a  width  of  two  or  three  feet,  but  no 
work  ol'  any  iniporlancc  lias  been  done  on  them.  A  lot  of  massive 
slibnitt'  occnis  on  holli  lines,  and  it  is  apparently  this  that  has  been 
woi'ked  as  i(  is  said  to  be  hiii'hly  aurifei-ous. 

(iiralid  ('()f/s()li(l((lr({,  Ltd.,  (I.M.Ls.  149,  etc. — A  reference  to  the 
nndcruround  plans  herewith  (Plate  III.)  will  show  the  amount  ol' 
work  thai  has  been  done  on  this  property. 

Tho  lode  is  siniilai'  in  nature  to  that  in  the  Moonlight  and  Bnlh^- 
tin  leases,  consisting'  of  a  Avide  ])elt  of  crnshed  and  shattered  rock 
carryinii'  in  parts  payal)le  i^'old  values.  ll  runs  almost  due  north  ami 
sontli,  and  is  very  |)ei'sistent  in  strike;  owin.^',  howevei",  to  the  debris 
and  rtMHMit  deposits  which  covei-  the  u'l'ound  to  the  noilhward,  it  is 
dit'licnll  to  trace  the  line  on  the  sni'l'aee  in  this  direction,  ])ul  it  pro!) 
ably  follows  a,  course  as  shown  on  the  map.  About  the  centre  of  ilie 
l)r()i)erty  the  main  lode  appears  to  be  faulted  l)y  a  large  ^^buek'' 
fjuartz  I'eef,  which  runs  about  north-west  and  south-east,  and  can  be 
followed  on  the  sui'face  for  a  considerable  distance  (see  plan).  The 
two  i)ortions  of  the  lode  to  the  noi'th  and  south  of  this  reef  ai'e  known 
as  the  ''noi'tir'  and  ''soutlT'  lodes  res|)ect ively. 

Most  ol'  llie  woi'k  has  been  done  on  (he  north  lode,  which  ap- 
pears to  consist  of  I  wo  main  crnsh,  oi-  sheai',  lines  separated  l)y  about 
50  IV^et  of  more  or  less  shattered  and  crnshed  couutiw  I'ock ;  these 
two  main  liiu^is  consist  o!'  l)ands  of  highly  foliated  rock,  which,  owing 
to  their  foliation,  ha\'e  ui\eii  freer  access  to  g()ld-])earing  solutions. 
Theii*  width  varies  a  good  deal,  the  eastern  one,  on  which  most  de- 
velopment has  been  don(\  having  l)een  woi'ked  over  an  average  width 
of  abont  15  feel,  while  the  w(^stei'n  one  is  a  good  deal  smaller. 

As  abo^•e  stated,  the  count ly  between  tliese  two  bodies  is  more  or 
less  crushed  and  shattered  (greenstone),  and  along  the  fracture  lines 
gol(l-])earing  solutions  have  had  access,  and  have  impregnated  it 
foi-  some  distance^  on  either  side.  Where  these  cracks  and  cleavages 
are  most  numerous  the  impregnation  has  of  course  been  greatest,  and 
the  gold  values  have  risen  snfliciently  high  to  enable  uuu-h  of  the 
country  to  be  classed  as  ore.    At  the  north  end  this  impregnation 
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has  been  so  uniform  that  whole  of  llic  coiiiiliy  hc^lween  the  two 
main  lines  (60  feet)  has  been  slopcMl,  and  so  also  at  the  surface  of 
both  the  north  and  soiilli  whcix^  llic  whoh'  t'oi-nialion  has  been  niined 
by  means  of  a  hxi'iiv  opcn-cul  ()()  lo  70  feci  in  width. 

Even  the  main  ore  bodies  aj-e  ii  i-(\iiidar,  as  lliey  have  no  defined 
walls,  and  there  are  continually  small  sj)ui-s,  or  makes,  ol'  ore,  going 
off  from  them  ;  the  values  also  vary  a  good  deal  even  along  the  main 
lines  according  to  the  amount  of  foliation  and  crushing  that  has 
taken  place. 

On  the  south  lode  not  so  nuicli  work  has  been  done  as  on  the 
northern  one,  although  the  deposit  here  is  just  as  large  and,  if  any- 
thing, more  irregular,  the  main  line  being  less  defined. 

At  a  depth,  when  more  settled  country  is  met  with,  the  great 
size  and  irregularity  of  these  ore  bodies  will  probably  decrease,  and 
they  will  develop  into  certain  well-defined  belts  of  schist  (crushed 
greenstone),  along  which  the  gold  values  will  be  found.  The  en- 
closing country,  always  more  or  less  shattered,  will  probably  be  found 
to  be  barren  of  gold  except  immediately  along  small  fi-acture  lines. 

Although  this  property  has  been  worked  some  six  or  seven  years, 
nothing  has  been  done  below  the  100  feet  level,  beyond  sinking  the 
main  shaft  to  a  depth  of  about  200  feet,  and  there  is  still  a  very  large 
amount  of  ore  in  sight  above  this;  most  of  the  ore  milled  has  been 
taken  from  several  huge  open-cuts  carried  down  to  50  or  60  feet  from 
the  surface  for  a  width  varying  from  20  to  60  feet. 

At  the  north  end  of  the  leases  a  little  massive  stil)nite  is  found 
in  the  lode  line;  this  is  in  well-defined  patches,  and  does  not,  as  a  rule, 
occur  in  small  quantities  throughout  the  ore,  and  so  does  not  interfere 
to  any  extent  in  the  treatment. 

The  mine  is  situated  on  low-lying  count ly  near  Lake  Violet 
(Lake  Way),  and  the  original  water  level  was  about  30  feet,  the 
supply  being  salt  and  unlimited. 


Table  showing  the  Yield  of  the  Givalia  Consolidated,  Ltd. 


Year. 

Name  and  Number  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

Rate 

per  ton. 

tons. 

OZS. 

( )/S. 

11)02 

Gwalia  Consolidated,  Ltd., 

11,074.00 

4,710.97 

.43 

G.M.Ls.  149,  170,  316, 

516,  524,  540/2,  545/9, 

550/1,  569,  906,  930/1, 

937,  943/4,  952 

1903 

Do  

3,843.00 

1,562.63 

.41 

1904 

Do  

*  3,624.64 

1905 

Do  

16,577.50 

6,770.90 

.41 

1906 

Do  

16,278.82 

5,330.07 

.  .33 

1907 

Do  

28,859.00 

10.675.90 

.37 

Total  .. 

76,632.32 

32,675.11 

*  By  Cyanide, 
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Wiluna  Queen,  Gr.M.L.  961. — This  lea,se  is  situated  at  the  ex- 
treme south  end  of  the  district  close  to  the  edge  of  Tiake  Violet 
([.akc  AVay).  A  little  work  has  been  done  on  a  narrow  belt  of 
scliisl  running  al)out  north  and  south,  which  has  been  opened  up 
(<)  a  (h'i)th  of  about  20  feet,  but  nothing  further  has  been  done. 
The  10  are  three  or  four  feet  of  lode  matter  exposed,  but  the  vahies 
are  said  to  be  very  low.  The  developments  \\\)  to  the  present  have 
not  been  of  a  very  impoi'tant  nature. 


Table  showing  the  Yield  from  Leases  at  Wiluna,  other  than  those 
already  given,  up  to  the  end  of  1907. 


Year. 

jSanie  and  Number  of  Lease. 

(4re 
Crushed. 

Gold 
therefrom. 

Kate 
jK3r  ton. 

tons. 

ozs. 

1!)()7 

\V\iy  Lode,  (J.M.L.  976  .. 

27. 

00 

9. 

40 

.  .35 

1 IM)  1 

J^)iiau/;L.    (J.  ALL.  507 

13. 

00 

4. 

7.3 

.  ?A) 

11)04 

Hr.  tii(M\sS.-iitli,  (LALL.  704 

54. 

00 

15. 

03 

*.2S 

1 004 

Clear    \  iew ,    (i.M.L.  751 

bO . 

00 

7. 

17 

.  12 

1002 

Cygnet,  (i.M.L.  5:^6 

79. 

00 

31. 

35 

.40 

1007 

Dudley  Castle,  (4. ALL.  970 

27. 

50 

1. 

93 

.07 

1899 

Ethelstone,  (LM.L.  312 

18 . 

00 

8. 

14 

!45 

1898/9 

Federal,  vt.M.L.  153 

135. 

00 

73. 

55 

.  55 

1904 

Federal,  G.M.L.  631 

166. 

00 

65 

68 

!39 

1901 

Fixed  Deposit,  G.M.L.  531 

12 . 

00 

8 

38 

.70 

1897 

C4olden  Age  North,  No.  1 

10 

00 

96.24 

9.62 

G.M.L.  311 

1904 

Great  AVonder,  G.  AI.L.  740 

215 

00 

89 

86 

.42 

1898 

Inverness,  G.M.L.  227  . . 

37 

75 

5 

16 

.  14 

1900 

Kingfisher,  (4. ALL.  920 

49 

00 

16 

85 

.34 

i~j<M\Xj      TT  111! lieu,     vT.;tI.J>.     0»>  1 

*212 

94 

1905/6 

Lake    Viev, ,    G.AI.L.  905 

322 

00 

93 

40 

1898 

Lake  W'ay  Cons  ols.  (i.Al.L. 

38 

00 

26 

11 

.69 

335 

1898/9 

Lake    Wav    C  'nsols  Kx- 

77 

00 

116 

16 

1 .51 

1902 

Lake  Way  ICxtended,  (L  At.  f  j. 

100 

00 

104 

49 

1 .  (J5 

589 

1898 /9 

Lake  AVav  C^iieeii,  CLAl  L. 

58 

00 

48 

12 

237 

1  QO(i 

Little  AVonder,  (i.Al.L.  4L3 

30 

00 

15 

51 

51 

1907 

h<'iio    Hand,   (J. ALL.  956 

80 

50 

17 

.96 

22 

1904 

Aiargaret   Ewen.  CL.ALL. 
708 

140 

00 

68 

10 

.49 

1905 

Margaret    Ewen,    G .  ]VL  L . 

189 

00 

114 

.13 

'  ()i) 

871 

1899 

Alonarcli    and  Derwent 

10 

.00 

2 

.95 

1  .29 

United,    CALL.  333 

1898/9 

Alonarch    North,  G.M.L. 

69 

.00 

18 

.59 

.27 

328 

1904/6 

Ak>onliglit  North,  G.M.L. 
798 

597 

.00 

216 

.  30 

.3() 

1900 

(40"  Chance,  CLM.L.  403 

37 

.00 

16 

.12 

1898 

Queen    ot     i^ke  AVay, 

50.00 

21 

.34 

1  .43 

G.M.L.  157 

1906/7 

Squib,  CLM.L.  917 

131 

.00 

30 

.  50 

.23 

1907 

White  Swan,  G.ALL.  980 

!  28 

.00 

/ 

.61 

.27 

1907 

Wild    Duck,   G.ALL.  990 

1  18 

.00 

8 

.84 

.49 

1904/5 

Wiluna  Star.  G.M.L.  730 

440 

.00 

205 

.40 

.47 

1906 

Woodcutter,   G.ALL.  911 

i  30 

.00 

17 

.03 

j  .hi 

Sundry  Claims 

1  1,585 

.15 

912 

.10 

.58 

Total    . . 

4,932.90 

2,707.17 

.54 

*  iiy  Cyanide. 
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INDEX 


Adelaide  lease 
Alluvial  Gold 


Page 
36,  37 
20 


Barrambie  .  . 

Barrambie  Perseverance 
Barrambie  Eanges 
Barrambie  Eanges  G.M. 
Barrambie  South  lease. 
Big  Lode  lease  .  . 
Black  Swan  Group 
Black  Swan  leases 
Black  Swan  North  lease 
Black  Swan  Reef 
Blatchford,  T. 
Bonanza  lease 
Brothers  South  lease 
Brothers,  The 
Bulletin  lease 
Bulletin  North  lease 


lease 

Co, 


18, 


7,  8,  12 
15 
7,  8,  9 

r,  9,  11 

10,  11 
40 
25,  29 
27,  28 
28 

5,  27,  29 
],  24,  26 
40 
40 
30,31 
34,  35 
35,36 


Caledonia  lease  .  . 
Caledonia  Reef  .  . 
Cardigan  lease  .  . 
Cardigan  North  lease 
Clear  View  lease 
Cygnet  lease 


25,  26,  27 
18 
16 
16 
40 
40 


Dark  Horse  lease 
Darlington  lease 
Derwent  lease 
Derwent  South  lease 
Dudley  Castle  lease 


25,  26,  27 
24 

18,  24. 25 

25 
40 


Emerald  Isle  lease 
Errolls 
Essex  lease 
Ethelstone  lease.  . 


32 
8,  12 
'  33 
40 


Federal  lease 
Fixed  Deposit  lease 


4''> 
40 


Gem  lease 

General  Kuropatkin  lease 
Gladsome  lease  .  . 


12 
16 
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Oolden  Age-Lake  Way,  Ltd. 
Golden  Age  lease 
Golden  Age  North  No.  1  lease 
Golden  Age  Eeef 
Golden  Age  South  lease 
Golden  Hill  lease 
Golden  Treasure  lease  .  . 
Great  Wonder  lease 
Gum  Creek 

Gwalia  Consolidated,  Ltd. 


Page 
32 
31,32 
40 
18,  31 
31,  33 
9 

,  10,  11 
40 
15,  17 
,  38,  39 


Highland  Mary  lease  .  .        . .        . .        .  .        .  .        .  .        .  .  23 

Hilda  No.  1  lease   -   16 

Hilda  No.  2  lease    16 


Indicator  lease  . .        .  .        . .        .  .        .  .        . .        .  .        .  .  34,  35 

Inheritance  lease  .  .        .  .        .  .        .  .        .  .        .  .        .  .  15 

Inverness  lease  .  .        .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 


Kingfisher  lease  . .        . .        . .        .  .        . .        . .        . .        .  .  40 


Iiady  Hopetoun  lease  . .        . .        .  .        .  .        .  .        .  .        .  .  32 

Lady  Margaretta  lease          .  .        . .        .  .        .  .        .  .        18,  24,  25 

Lady  of  the  Lake  lease         . .        .  .        .  .        .  .        .  .        .  .  21,  22 

Lady  of  the  Lake  reef         . .        .  .        . .        .  .        .  .        .  .  18,  21 

Lady  Wiluna  lease      .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 

Lake  View  lease          .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 

Lake  Violet    39,40 

Lake  Way  Consols  Extended  lease  .  .        .  .        .  .        .  .        .  .  40 

Lake  Way  Consols  lease        . .        .  .        .  .        .  .        .  .        .  .  40 

Lake  Way  Extended  lease      .  .        .  .        .  .        .  .        .  .        .  .  40 

Lake  Way  Goldfield,  1899,  Ltd.      .  .    25,  27,  28 

Lake  Way  leases    29,30 

Lake  Way  Queen  lease         .  .        .  .        .  .        .  .        .  .        .  .  40 

Lake  Way  Reef    18,  25 

Lawlers  Reef      .  .        .  .        .  .        .  .        .  .        .  .        .  .        .  .  18 

Lawless  lease     .  .        .  .        .  .        .  .        .  .        .  .        .  .        .  .  34 

Legacy  Reef      .  .        . .        .  .        .  .        .  .        .  .        .  .        .  .  13 

Little  Wonder  lease     .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 

Lone  Hand  lease          .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 


Magnum  Bonum  lease  .  . 
Margaret  Ewen  lease  .  . 
Monarch  and  Derwent  United 
Monarch  North  lease  .  . 
Monarch  of  the  East  lease 
Monarch  reef 
Montague  .  . 
Montgomery,  A... 
Moonlight  lease 
Moonlight  North  lease 
Mother  of  Gwalia  lease 
Mt.  Laurence  Wells 
Mt   Me  re  wet  her 


lease . 


11 

40 
40 
40 
21  22 
is!  21 
16,  17 
7,  16 
36,38 
40 
38 
1 7 
17 


4$ 

Page 

Off  Chance  lease    40 

Pick-me-up  lease         .r?i  ^ /     .         .  >    ••        ••  •• 

Pretty  Polly  lease    ;  V.  '  '      •        •  *  •  •        ••  •• 

j  ■■  .   '  ' 

^ueen  lease       ..        ..        ..,1''^'!'      ..        ..        ..        ..  12 

Queen  of  Lake  Way  lease      . .       ^ . .'  '  "  . .        . .        . .        . .  40 

Bed  Page  lease  . .       ^. . .        . .        . .        . .        . .        . .  35,  36 

Bepublic  lease    .  .      '  ......        .  .        . .        . .        . .  32,  33 

B.M.  lease         . .      ■  .  .    -   35 

Squib  lease        . ..        ..                 ..        ..                 ..  40 

Three  Star  lease         . .        . .        . .        . .        .  .        . .        . .  15 

Timber     .  .        .  .                                                                    8,  13,  20 

Trixie  lease       . .        .  .        .  .        .  .        .  .        .  .        . .        .  .  11 

Try  Again  Extended  lease     . .        .  .        .  .        .  .        . .        .  .  29 

Try  Again  lease          .  .        .  .        .  .        .  .        ....        .  .  29 

Try  Again  Eeef          .  .   18,  25 

Water    ..  8,13,16,20 

Weeloona  lease  .  .        .  .        .  .        .  .        .  .        .  .        .  .        .  .  23,  24 

Weeloona  Eeef   18, 23 

West  Australian  Goldfields  Ltd.      .  .        .  .        .  .        .  .        .  .  30 

Wha  Gold  Mines,  Ltd   13 

White  Swan  lease        . .        .  .        .  .        .  .        .  .        .  .        .  .  40 

W^ild  Duck  lease         .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 

Wiluna   16,  17 

Wiluna  Queen  lease     .  .        .  .        .  .        .  .        .  .        .  ,        .  .  40 

Wiluna  Star  lease        .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 

Woodcutter  lease         .  .        .  .        .  .        .  .        .  .        .  .        .  .  40 

W^oodward,  H.  P.         .  .        .  .        .  .        .  .        .  .        .  .        .  .  7 


44 


GOVERNMENT  ASSAYS. 

Assays,  Analyses,  and  Determinations  of  any  Western  Australian 
Ore  or  Eock  will  be  made  by  the  Assayer  to  the  Geological  Survey, 
when  not  unduly  interfering  with  official  work,  subject  to  the  follow- 
ing conditions: — 

1.  Each  sample  must  weigh  at  least  6oz.,  but  not  more  than  21bs. 

2.  Each  sample  must  be  enclosed  in  a  separate  canvas  bag  or 

strong  paper  wrapper,  with  a  slip  of  paper  bearing  the 
name  and  address  of  the  sender,  together  with  a  private 
mark  by  which  it  may  be  readily  identified. 

3.  The  parcel  must  be  forwarded,  prepaid,  to: — 

The  Government  Geologist, 

Geological  Survey  Office, 

Perth. 

4.  A  letter  must  be  sent  at  the  same  time  to  the  same  address, 

stating  for  what  metals  the  samples  are  to  be  assayed,  or 
containing  other  instructions,  as  the  case  may  be. 
(N.B. — It  is  always  advisable  to  keep  duplicate  samples  of  those 
submitted.) 

5.  Before  any  assay  is  made  the  prescribed  fee  must  be  paid  to 
the  Mineralogist  and  Assayer,  or  sufficient  reasons,  in  accordance  with 
Section  7  below,  be  furnished  for  having  the  samples  treated  free  of 
cost. 

6.  The  following  fees  will  be  charged:  — 


£ 

s. 

d. 

(a.)  Determination  of  a  Rock  or  Mineral  .  . 

0 

10 

6 

(b.)  Assay  for  Lead,  Iron,  or  Manganese,  each 

0 

10 

6 

(c.)  Assay  for  Silver,  Copper,  or  Tin,  each 

0 

12 

6 

(d.)  Assay  for  Gold  or  Zinc,  each  .  . 

0 

15 

0 

(c.)  Dry  Assay  for  Lead,  Silver,  and  Gold 

1 

1 

0 

(f.)  Assay  for  Antimony,  Bism.uth,  Chromium,  Co- 

balt, Mercury,  or  Nickel,  each 

1 

11 

6 

(g.)  Proximate  Analysis  and  Calorific  Valuation  of 

Coal   

1 

11 

6 

(h.)  Complete  Chemical  Analysis  of  any  Mineral 

or  Ore,  according  to  number  and  nature 
of  determinations      .  .        .  .  £2  12s.  6d.  to  5    5  0 
(i.)  Other  determinations,  according  to  time  spent, 

up  to  2  12  6 

A  reduction  of  20  per  cent,  on  the  above  amounts  will  be  made 
in  favour  of  any  person  submitting,  in  one  parcel,  five  or  more 
samples  for  identical  treatment. 

7.  With  the  object  of  encouraging  bona  fide  prospecting,  free 
Assays  will  be  made  under  the  following  circumstances:  — 

(a.)  The  sample  must  have  been  obtained  from  land  within 
the  State  not  held  under  lease  for  mining  purposes. 

(b.)  The  exact  locality  where  the  sample  was  found  must 
be  disclosed. 

(c.)  The  sample  must  be  of  sufficient  promise  to  warrant  an 
assay  being  made  at  the  expense  of  the  State. 

(d.)  Free  Assays  will  not  be  made  of  samples  showing  free 
gold,  or  of  tailings  or  other  metallurgical  products, 
or  of  umpire  samples. 

8.  The  Department  reserves  to  itself  the  right  of  refusing  to 
make  any  particular  Assay,  and  also  the  right  of  publishing  at  any 
time  the  results  of  an  Assay  made  at  the  public  expense. 

A.    GIBB  MAITLAND. 

Government  Geologist. 


By  Authority  :  I  red.  Wm.  Simpson  Goverumeut  Printer,  Perth. 
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PREFATORY  NOTE. 


The  work  of  exairiinii\^'  the  Haveiislhoi-pe  Dislriet  of  the  l^liil- 
lips  River  (loldtield  was  comineneed  in  the  nii(hilo  of  the  year  1907 
by  Mr.  H.  W.  B.  Talbot,  Topographical  Surveyor  to  the  Depart- 
ment, who  spent  several  months  upon  the  eonstruetion  of  a  feature 
map  upon  w^hieh  contour  lines  were  accurately  laid  down  at  inter- 
vals of  ten  feet. 

In  April  of  the  present  year  1  commenced  tlie  Geological  ex- 
amination, but  owing  to  the  absence  of  the  Government  (Geologist, 
was  unable  to  devote  my  whole  time  to  it,  therefore  the  map])ing 
of  the  rock  formation  was  carried  out  by  Mr.  Talbot  under  my 
supervision  and  it  is  only  just  that  I  should  here  pay  him  the  tribute 
by  stating  that  this  work  Avas  done  in  a  highly  satisfactory  man- 
ner. 

From  a  geological  point  of  view  this  district  is  the  most  com- 
plicated yet  examined  in  this  State,  and  in  consequence  of  excep- 
tional interest,  the  only  point  for  regret  being  that  these  fonnations 
could  not  be  observed  in  their  unaltered  condition  owing  to  the 
fact  that  in  only  one  or  two  instances  have  they  been  penetrated 
below  the  ground  w^ater  level  (30  to  100  feet),  Avhilst  the  deepest 
mine  is  only  400  feet  and  still  in  the  fracture  zone. 

The  report  has  been  divided  into  three  sections,  the  first  con- 
sisting of  the  Geology,  etc.,  from  a  field  point  of  observation,  the 
second  section  of  the  laboratory  notes  upon  the  i*ocks  by  Messrs. 
Simpson  and  Glauert,  Avhilst  the  third  is  devoted  exchisively  to  a 
description  of  the  mines  examined  upon  this  and  previous  occasions. 
The  Aviiole  is  accompanied  by  a  geological  map  in  two  sections,  one 
embracing  the  w^estern  area  which  includes  the  Ravensthorpe  Min- 
ing Centre  proper,  Avhilst  the  other  or  eastern  takes  in  those  of 
Mt.  Desmond  and  Kundip. 

The  preparation  of  a  report  upon  an  area  that  has  preA'iously 
been  described  by  other  qualified  men  is  always  a  diriicult  and  un- 
pleasant duty,  for  at  the  best  of  times  opinions  must  differ,  whilst 
in  so  complicated  a  district  as  Ravensthorpe  these  are  apt  to  do 
so  more  widely;  but  since  both  Messrs.  Montgomery  and  Blatchford 
in  putting  forward  their  view^s,  have  stated  that  these  were  only 
provisional  owdng  to  the  lack  of  a  detailed  geological  map,  I  feel 
sure  that  they  will  not  look  upon  these  points  of  difference  as  in 
any  Avay  antagonistic  or  critical  but  simply  as  conclusions  arrived 
at  from  my  oavu  observations  under  moi*e  favoui'able  conditions 
than  they  experienced. 

HARRY  P.  WOODWARD, 
30th  November,  1908.  Acting  Government  Geologist. 


PART   I— Introduction. 


This  (Joldtield,  whix^li  was  originally  proclaiiiKMl  in  1900,  is 
siluatcMl  upon  the  Southern  (^oast,  its  port  ol*  liopetoun  being 
about  loO  miles  to  the  eastward  of  Albany  from  which  there  is  a 
weekly  mail  l)()at  sei'viee. 

Hopetoun  is  now  connected  with  Ravensthorpe,  the  ofiticial 
centre,  by  a  Railway  line  about  40  miles  in  leni^'th  wliich  also  serves 
the  niiniuii'  centres  of  Kundip  and  Alt.  Desmond. 

The  portion  of  this  field  which,  has  been  <^'e()logically  mapped 
embraces  the  whole  of  the  known  mining-  area  with  the  exception 
of  the  small  centre  of  West  River  and  Mt.  Purchas,  wdiich  were  not 
considered  to  be  of  sufficient  importance  to  be  included,  since  the 
work  entailed  would  have  been  very  considerable.  The  area  cov- 
ered by  the  <ieological  map  is  about  (Sf)  square  miles,  the  whole  of 
wdiich  has  ])een  also  topographically  surveyed  and  contour  lines 
accurately  laid  down  at  10  feet  intervals  of  elevation  above  the  sea 
level. 

The  follow^ing'  table  gives  the  rainfall  returns  as  supplied  by 
the  CommouAvealth  Meteorologist : — 

Ravensthorpe 

191)2    17.07 

1903    13.00 

1004  ..  ..  19.49 

1907)    14.90 

190()    14.78 

1907    11.84 

Mean   of  ()  years    .  .  17). 28 


PHYSICAL  FEATI  RKS 

The  main  and  most  striking  feature  of  this  district  is  the 
Ravensthorpe  Range  which  is  visible  from  the  coast;  it  starts  at 
its  southern  end  upon  the  eastern  side  of  the  township  of  Kundip, 
and  runs  in  a  generally  north-westerly  direction  for  a  distance  of 
about  nine  miles,  presenting  a  bold  sleep  escari)ment  to  the  soutli- 
w^est,  whilst  upon  the  north-east  it  is  not  so  pi-ecipitous,  neither 
does  it  present  so  range-like  an  appearance  since  the  adjoining 
plains  upon  this  side  are  more  elevated.  It  has  been  described  as 
a  horseshoe-shaped  range  sweeping  round  from  a  north-westerly 
course  to  a  more  westerly  one,  but  more  correctly  speaking*  it  con- 
sists of  two  sections,  the  southern  of  which  strikes  w^est  of  north 
and  the  northern  north  of  west,  whilst  between  the  two  a  sharp  line 


llopeloun 
18.80 
17.93 
28.20 
17.84 
19.90 
l(i.07  . 

19.80 
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of  dislocation  has  taken  place  at  which  point  it  has  been  cut 
through  by  the  Cordingup  Creek,  which  flows  to  the  eastward  in  a 
steep  gorge-like  valley.  In  its  southern  section  the  two  highest 
peaks  are  Mt.  Desmond  and  Mt.  Decker  which  attain  an  elevation 
of  1,1'^0  and  1,050  feet  respectively,  both  being  conspicuous  land 
marks  since  they  dominate  considerably  the  remainder  of  the 
Range. 

In  the  northern  section  the  Range  takes  a  sharp  turn  and  runs 
upon  a  more  westerly  course  but  although  its  height  is  generally 
greater  than  the  southern  portion  and  it  attains  an  elevation  of 
1,200  feet  above  the  sea  level,  it  is  not  so  imposing  owing  to  the 
fact  that  there  are  no  very  conspicuous  peaks  and  tiie  country  im- 
mediately to  the  southward  is  more  hilly. 

From  the  first  mentioned  section  in  the  vicinity  of  Mt.  Des- 
mond a  high  ridge  runs  from  it  in  a  westerly  direction,  then  sweep- 
ing round  to  the  northward  rejoins  the  range  in  its  northern  sec- 
tion at  a  point  north  of  the  Floater  mine.  This  ridge  forms  a  basin 
with  the  Ravensthorpe  Range  and  divides  the  watersheds  of  the 
Jerdacuttup  and  its  tributaries,  Avhich  flow  to  the  eastward  from 
the  Steere  and  Phillips  Rivers,  which  floAV  to  the  south  and  west. 

This  basin-like  area  is  drained  b}^  the  Cordingup  Creek  and  its 
piincipal  tributai-y,  the  Cattlin  Creek,  which  flow  over  large  and 
rich  alluvial  fiats  uniting  near  the  site  of  the  old  smelting  works 
below  which  the  combined  streams  flow  in  a  gorge-like  channel 
through  the  Range  in  an  easterly  direction,  upon  the  north-eastern 
side  of  which  it  junctions  with  the  Jerdacuttup  River. 

The  w^estern  area  of  this  map  is  drained  by  the  Annabelle  and 
Stevenson  Creeks,  which  flow  in  a  southerly  direction,  and  the  south- 
western portion  by  the  Manyutup  Creek  flowing  in  a  westerly  direc- 
tion, all  of  which  are  tributaries  of  the  Phillips  River. 

The  district  between  Mt.  Desmond  and  Kundip  is  drained  by 
the  Steere  and  Western  Steere  Rivers,  the  former  of  which  rises 
near  the  Elverdton  mine  and  flows  in  a  southerly  direction  along 
the  foot  of  the  Ravensthorpe  Range,  being  fed  by  numerous  water 
-MTvses  which  join  it  both  from  the  east  and  Avest. 

The  Western  Steere  rises  to  the  south-west  of  the  Elverdton 
mine  and  follows  a  course  approximately  parallel  with  the  Steere 
River,  Avith  which  it  unites  to  the  southward  of  the  area  covered 
by  the  map. 

BetAveen  the  Cordingup  and  the  Cattlin  Creeks  there  are  some 
extensive  and  rich  alluvial  flats  covered  Avith  giun  trees  of  consider- 
able size,  but  elseAA^here  the  country  is  rough  or  undulating,  being 
broken  by  numerous  gullies. 

With  the  exception  of  the  granite  and  elevated  sand  plain 
areas,  Avhich  are  only  covered  by  Ioav  stunted  vegetation,  the  ridges 
and  gullies  are  densely  covered  Avith  mallee  intertAvined  Avith 
creepers,  Avhich  are  a  gi'eat  hindrance  to  a  person  Avalking  off  the 
tracks.  The  soil  of  the  large  flat,  as  Avell  as  the  greenstone  area  in 
the  north-Avestern  section  of  the  map,  is  a  rich  red  or  dark  broAvn 
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clay  admirably  suitable  foi*  wheat-growing-,  whilst  the  granite  area, 
with  the  exception  of  some  dark. and  light  clay  patches,  is  of  a  poor 
sandy  character  similar  to  that  of  the  elevated  sand  plains. 

The  underground  water  supply  has  proved  to  be  plentiful,  but 
invariably  salt  or  slightly  brackish  at  ])esl,  the  latter  being  gener- 
ally of  an  alkaline  nature  and  met  with  in  the  granite  area. 

GEOLOGY. 

A  transient  glance  at  the  geologically  coloured  map  will  at 
once  convey  to  the  observer  the  intricate  character  of  the  dyke  sys- 
tem and  the  variety  of  rocks  exposed  at  the  surface  within  this 
limited  area,  but  only  a  slight  idea  of  the  complex  character 
presented  by  the  crystalline  series  in  this  district  can  be  formed 
even  when  it  is  stated  that  these  belts  and  patches  of  colour  with 
one  symbol  as  representative  of  one  class  of  rocks  are  in  reality 
very  often  further  intersected  by  numerons  minor  dykes  or  veins 
of  too  small  a  size  or  of  too  great  a  similarity  in  their  weathered 
state  to  be  mapped  in. 

Besides  the  complex  of  crystalline  rocks  exposed,  a  further 
series  of  what  may  possibly  be  old  and  highly  metamorphic  sedi- 
mentary are  also  represented  followed  in  ascending  order  by  a 
more  modern  although  probably  fairly  ancient  series  of  sandstones, 
quartzites,  and  conglomerates,  whilst  further  to  complicate  matters 
considerable  tracts  of  the  surface  are  covered  by  superficial  deposits 
of  clay  or  sand  Avliich  for  the  most  part  effectually  conceal  the 
nature  of  the  underlying  rocks,  although  the  general  character  of 
these  may  often  be  approximately  arrived  at  by  examining  the 
composition  of  the  weathered  superincumbent  material. 

No  geological  age  can  be  assigned  to  any  one  of  the  forma- 
tions or  groups  of  rocks  in  this  district  owing  to  the  fact  that  or- 
ganic remains  by  which  such  points  are  determined  have  not  as  yet 
been  discovered,  whilst  should  fossils  be  disc(n'ei-ed  in  the  sand- 
stone series  (which  is  the  only  possible  one)  no  great  advances  in 
this  direction  Avill  be  made,  since  these  beds  are  the  most  modern 
in  the  area. 

Generally  speaking,  the  north-western  section  or  greenstone 
area  is  covered  with  clay,  therefore  no  rocks  are  visible,  their  char- 
acter being  determined  by  the  nature  of  the  soil  and  work  done  by 
prospectors;  in  the  central  section  however,  the  rocks  outcrop  in  a 
practically  unaltered  condition  and  although  of  considerable  com- 
plexity they  are  most  easily  determined  and  mapped  in.  In  the 
range  sections  upon  the  other  hand  the  whole  series,  although  out- 
cropping, is  so  highly  altered  even  to  depths,  of  close'upon  100 
feet  that  it  is  quite  impossible  to  determine  with  accuracy  their 
true  character,  they  are  further  complicated  by  a  series  of  parallel 
interfoliated  ferruginous  lode-like  bodies  of  a  lateritic  character. 

In  the  following  description  these  rocks  have  been  divided 
into    groups,    the    first,    probably    the    oldest    constituting  the 
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Ravenstliorpe  Range,  aftei*  which  the  series  is  called,  consist  of 
weathered  basic  schists  and  serpentines,  the  former  of  which  are 
intersected  by  numerous  {)arallel  ferruginous  bodies  and  ferrugi- 
nous banded  quMrtzite  reefs  and  often  capped  by  laterite  whilst  the 
latter  is  usually  covered  by  a  superficial  deposit  of  magnesite. 

The  second  series  are  the  granites  with  their  intersecting 
dykes  of  diabase,  diorite,  (|uartz  diorite  and  kersantite,  in  the  schist- 
ose portion  of  A\iiicli  nuiny  of  the  copper  dykes  ai'e  situated,  whilst 
others  lie  at  its  contact  with  the  greenstones. 

The  greenstone  series  next  being  apparently  the  magnetic 
nucleus  from  which  the  basic  dykes  referred  to  above  radiated  in- 
to the  gi'anite.  This  series  is  intersected  by  pegmatite,  felsite, 
quartz  diorite,  and  camptonite  dykes.  Following  in  ascending  order 
are  the  Kundip  series  of  sandstones,  which  must  have  at  one  time 
covered  a  considerable  poi  tion  of  this  area,  since  small  outliers  and 
detrital  nialei"ial  ovcuv  at  places  all  ovoi-  it.  They  ai-e  of  interest 
in  so  far  tluU  they  ai'e  tlie  only  distinctly  stratified  rocks  of  the 
district. 

The  su])erficia.l,  travertine,  laterite,  and  alluvium  are  of  little 
interest  but  the  lodes  which  are  treated  separately  are  extremely 
so,  the  gi'eat  drawback  being  the  very  limited  extent  of  the  work- 
ings, particularly  in  depth,  which  precludes  the  possibility  of  so 
thorough  an  investigation  into  their  character  as  could  be  desired. 

Ravensthorpe  Range  Series. — Probably  the  oldest  series  of 
rocks  in  this  district  are  the  highly  weathered  and  altered  schists 
which  form  the  Ravensthorpe  Range,  but  notwithstanding  the  fact 
that  they  rise  to  a  considerable  elevation  and  have  been  cut  through 
by  the  Cordingnp  Creek,  at  no  point  are  they  exposed  in  an  tnial- 
tered  state. 

These  I'ocks  at  their  outcrop  are  of  a  light  brownish  colour  and 
consist  of  kaolin,  silica,  and  iron,  the  latter  being  in  the  form  of 
limonite  (hydi'ated oxide  of  iron)  ;  they  have  a  marked  lamination 
which  runs  in  a  noi'th-Avesterly  direction  identical  Avith  that  of  the 
Range  and  ai'e  traversed  by  numerous  parallel  lode-like  bodies  of 
iron  ore  and  a  series  of  banded  quartzite  veins  of  considei'able  size 
and  great  longitudinal  extent. 

These  ironstone  bodies  have  been  quarried  at  one  or  two  points 
for  flux  for  the  local  smelters,  but  so  far  as  tested  they  have  proved 
to  be  of  a  comparatively  superficial  character;  a  shaft  at  the  Iron 
Knob  sunk  to  a  deptli  of  about  70  feet  did  not  pass  through  anything 
but  kaolinised  rock  containing  small  veins  of  oxide  of  iron.  At  one  or 
two  points  copper  stains  have  been  observed,  but  so  far  no  appreci- 
able quantity  of  the  ores  of  this  metal;  their  occurrence  has,  how- 
ever, been  interpreted  as  indicating  that  these  ferruginous  bodies 
are  the  gossans  or  iron  caps  of  copper  lodes. 

Upon  a  lease  called  tlie  Mt.  Chester,  situated  close  to  Mt.  Des- 
mond, one  of  these  bodies  is  replaced  for  a  length  of  about  250 
yards  by  a  manganese  (pyrolusite  and  psilomelane)  lode  which  at  a 
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point  where  it  was  cross-cut  at  tlie  surface  measured  20  feet  in 
width. 

With  the  object  of  testing  tliis  h)(le  at  a  depth  an  adit  level 
was  driven  for  a  distance  of  424  feet  into  the  steep  hill  face  90 
feet  below  the  outcrop.  This  is  of  considerable  interest  since  it  is 
one  of  the  few  points  at  which  this  series  may  be  examined,  other- 
wise than  at  the  surface.  The  rocks  in  this  drive  present  a  well- 
marked  schistose  structure,  the  strike  of  the  folii  being  iioi'th- 
westerly  with  an  inclination  of  from  70  to  75  degrees  to  the  soutli- 
Avestward.  They  are  mostly  white,  light  yellow  or  grey  in  colour 
and  highly  kaolinized  but  less  hard  than  at  their  outcrop  since  the 
cementing  oxide  of  iron  is  absent,  it  liaving  segregated  into  the 
leaching  channels. 

A  specimen  [7828]  from  this  drive  exliibits  a  banded  structure 
Avhich  varies  in  colour  from  grey  to  yellowisii  white,  the  whole 
being  pitted  by  small  cavities  representing  casts  of  marcasite 
(white  iron  pyrites)  all  trace  of  which  mineral  has  been  entirely 
removed. 

In  this  drive  no  ferruginous  body  of  any  size  was  cut  notwith- 
standing the  fact  that  between  its  mouth  and  the  manganese  lode 
outcrop  at  the  surface  a  large  one  is  exposed ;  this  appears  to  be 
conclusive  evidence  that  they  are  of  no  vertical  extent. 

The  Mt.  Decker  tunnel  which  is  close  by  is  also  of  interest,  but 
not  nearly  so  much  since  it  has  been  driven  in  the  direction  of  the 
rock  laminations,  therefore  little  variation  in  its  character  occurs; 
neither  does  it  throw  any  light  upon  the  nature  of  the  ferruginous 
bodies. 

At  the  southern  end  of  this  belt  of  rocks  a  considerable  amount 
of  Avork  has  been  done  upon  them  in  the  Gem  and  Tavo  Boys 
leases,  but  oAving  to  the  nearly  horizontal  lie  of  the  formations, 
only  a  moderate  vertical  depth  has  been  attained,  therefore  those 
encountered  are  still  of  a  highly  altered  charactei',  being  white 
and  almost  pure  kaolin  near  the  surface,  AA^hilst  at  the  lowest  levels 
they  pass  into  undoubted  greenstone  schist  in  a  very  much  Avea- 
thered  condition. 

OAving  to  the  elevated  position  occupied  by  this  apparently 
old  land  surface  the  changes  Avrought  by  oxidation,  hydration,  and 
subsequent  leaching  upon  this  series,  Avhich  have  extended  over  a 
considerable  period  of  geological  time,  have  so  completely  altered 
their  character  to  a  greater  depth  than  at  present  explored  that  it 
is  impossible  to  state  AAnth  any  degree  of  contidence  Avhat  their 
origin  may  have  been,  both  Mr.  Montgomery  and  Mr.  Blatchford 
lean  toAvards  the  metaniorphic  sedimentary  theory;  AA^iilst  the  for- 
mer authority  has  made  further  the  suggestion  that  the  ironstone 
gossan-like  bodies  may  possibly  be  the  caps  of  iuterbedded  cuprif- 
erous lodes. 

If  this  sedimentary  origin  theory  is  the  correct  one  these  rocks 
must,  previous  to  their  leaching,  have  been  altered  by  heat  into 
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greenstone,  in  whieli  ca^e  dnrin^-  this  metaniorphism  the  iron  in 
the  form  of  pyrites  must  have  sej>i'e^ated  to  a  very  considerable 
extent  into  parallel  belts  or  zones  following'  the  induced  foliation 
which  may  or  may  not  have  been  in  uniformity  with  the  orio:inal 
bedding. 

A  cai-eful  examination  h()\ve\ei',  made  under  more  favourable 
conditions  than  were  possible  for  former  observers,  leads  to  the 
conclusion  that  the  rocks  comprising  this  range  are  of  igneous 
origin  and  are  of  a  similar  greenstone  type  to  those  met  Avith  upon 
the  goldfields  generally.  This  is  further  supported  by  the  occur- 
I'ence  of  a  belt  of  magnesite  capped  serpentine  in  the  centre  of  and 
following  the  same  direction  as  the  range,  which  rock  from  its 
petrological  character  is  cleai-ly  an  alteration  of  the  hornblende 
series. 

The  parallel  ferruginous  bodies  which  intersect  this  entire 
series  with  the  exception  of  the  serpentine  have  in  no  instance  ex- 
hibited any  of  the  recognised  characteristics  of  fissure  lodes,  for 
neither  do  they  possess  the  marked  definition  usually  noticeable  be- 
tween h)de  formation  and  country  I'ock  nor,  so  far  as  tested,  have 
they  proved  to  be  oT  any  vertical  extent.  In  composition  at  the 
surface  they  are  identical  with  the  laterite  deposits  which  cover 
and  ca])  a  considerable  extent  of  these  ranges  and  in  consequence 
they  are  most  probably  of  similar  origin,  their  parallel  character 
and  continuity  being  due  either  to  the  superior  capillarity  of  cer- 
tain belts  of  schists  which  have  allowed  of  the  ascension  of  ferrous 
solution  oi-  to  the  fact  that  a  series  of  highly  basic  ferro-magnesian 
dykes  have  been  intruded  along  the  foliation  planes  of  the  primary 
greenstone  schists,  whilst  the  weathering  of  their  outcrops  has 
yielded  belts  of  highly  ferruginous  laterite. 

In  support  of  the  basic  dyke  theory,  a  reference  to  the  map 
will  at  once  demonstrate  the  fact  that  the  course  assumed  by  these 
parallel  feri-uginous  bodies  is  in  general  uniformity  with  that  of 
the  basic  dykes  in  the  granite  area  which  lies  immediately  to  the 
westward,  certain  irregularity  in  these  latter  being  due  to  the 
character  of  the  rocks  since  in  a  schistose  series  it  is  only  natural 
that  dykes  sliould  assume  a  greater  degree  of  parallelism  in  con- 
formity with  the  foliation  than  in  a  more  massive  crystalline  rock- 
like granite. 

The  conclusion  arrived  at  is  that  these  ferruginous  bodies  are 
not  lodes  but  simply  laterite  cappings  which  follow  the  outcrop  of 
a  series  of  ferro-magnesian  dykes  whilst  the  enclosing  rocks  or 
country  are  altered  gi'eenstone  schists  of  probable  igneous  origin. 

Besides  the  ferruginous  dykes  i-ef erred  to  above  there  are  a 
series  of  banded  ferruginous  quartzites  (jasper  in  part)  identical 
with  those  met  Avith  upon  the  Eastern  G.oldtields.  These  are  of 
even  greater  longitudinal  extent  than  the  more  basic  series  and  are 
apparently  of  very  considei'able  antiquity  since  the  boulder  and 
pebble  conglomerate  beds  met  with  near  Kundip  are  very  largely 
composed  of  them. 
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They  in  all  probability  represent  shearing'  lines  sinee  lliey 
have  a  course  parallel  to  that  of  the  foliation  of  the  schists  the 
banded  structure  being  due  to  the  gradual  deposition  from  ascend- 
ing mineral  solutions  as  the  fissure  slowly  opened  owing  to  the  con- 
traction of  the  rocks  in  the  process  of  cooling,  the  layers  of  differ- 
ing material  being  due  to  varying  composition  of  the  depositing 
solutions  over  a  long  period.  Up  to  the  present  bodies  of  this  char- 
acter have  nowhere  proved  to  be  of  any  direct  economic  value  in 
this  State  but  that  they  have  played  a  hand  in  the  deposition  of 
gold  is  proved  by  the  fact  that  where  they  have  intersected  aurifer- 
ous veins  the  latter  are  of  much  greater  value  in  their  immediate 
proximity. 

The  whole  of  the  area  occupied  by  these  rocks  is  densely  cov- 
ered with  scrubby  vegetation,  whilst  considerable  tracts  upon  the 
elevated  portions  are  capped  by  sheets  of  laterite. 

The  Granitic  Series. — Under  this  heading  are  included  the  in- 
trusive granites  and  intersecting  basic  dykes  which  occupy  a  cen- 
tral and  southern  portion  of  the  area  covered  by  the  map  between 
the  Range  and  the  toAvnship  and  to  the  southward  of  the  latter. 
They  are  in  all  probability  a  portion  of  the  series  met  with  upon 
the  southern  coast  which  extend  from  the  Warren  River  upon  the 
Avest  to  Israelite  Bay  upon  the  east. 

These  rocks  for  the  most  part*  outcrop  at  the  surface  in  a 
practically  unAveatliered  condition,  therefore  oAving  to  the  scarcity 
of  soil  only  scant  herbage  of  a  hard  scrubby  nature  is  able  to  ex- 
ist and  in  consequence  their  mapping  is  made  exceedingly  easy.  At 
one  or  tAvo  points  hoAvever  the  decomposition  of  this  rock  has 
yielded  a  AAdiite  or  dark  grey  clay  upon  the  latter  of  which  timber 
of  considerable  size  or  patches  of  dense  mallee  often  flourish. 

ExtensiA^e  tracts  of  superficial  deposits  of  sand  are  also  met 
Avith  in  places  Avhich  completely  mask  the  character  of  the  under- 
lying rocks,  but  from  the  nature  of  these  deposits  it  may  be  in- 
ferred that  they  Avere  primarily  derived  from  the  Aveathering  of  the 
granites  although  possibly  at  a  subsequent  period  they  formed  the 
sandstones  of  the  Kundip  series. 

There  are  also  considerable  tracts  of  alluvium  Avhicli  are  par- 
ticularly well  developed  in  the  basin-like  area  drained  by  the  Cor- 
dingup  Creek,  Avhich  Avere  originally  covered  by  fine  salmon  gum 
timber,  but  this  has  to  a  very  great  extent  noAV  been  cut  doAvn 
either  for  mining  purposes,  for  fuel  requirements,  or  Avith  the  ob- 
ject of  clearing  the  land  for  farming  since  the  soil  is  of  a  very  high 
quality. 

These  granites  belong  to  the  soda-lime  felspar  group,  and  vary 
very  considerably  in  character  and  composition  from  fine-grained 
compact  rocks  to  very  coarsely  crystalline  ones  Avhilst  they  some- 
times contain  considerable  quantities  of  hornblende,  particularly 
when  in  the  proximity  of  basic  dykes. 

The  AA^hole  of  this  area  has  been  shattered  by  the  basic  intru- 
sions to  the  north-west  from  which  magma  numerous  greenstone 
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dykes  and  masses  diverj^e  interseetiii.ii'  the  t>raiiites  in  a  general 
south-easterly  direction  with  a  de.u'i'ee  of  pai'allelism  that  is  re- 
ma  i-kable. 

Tliese  dykes  consist  for  the  most  part  of  diorite  or  amphi- 
bolite  possibly  resulting  from  the  alteration  of  diabase,  which  rock 
is  exposed  at  one  or  two  points  in  the  form  of  dykes  having-  an 
east  and  west  or  north-easterly  course  cutting  through  the  normal 
greenstones  and  therefor-e  of  probably  more  recent  origin.  Besides 
the  diabase  there  are  a  series  of  large  quartz  diorite  dykes  which 
break  tlirough  all  the  others  in  a  north-easterly  dii'ection ;  these* 
neai"  the  Elverdioii  mine  and  to  the  southward  of  it,  are  well  de- 
veloped and  of  very  considerable  size,  whilst  this  class  of  rock  is 
only  i'ej)resented  l)y  one  or  two  quite  small  dykes  in  the  Ravens- 
thorpe  section  of  the  map.  * 

liesides  t  he  dykes  u  liicli  attain  sufficient  dimensions  to  be  mapped 
in  lliei-e  arc  belts  of  counti'y  particularly  in  the  contact  zone,  in 
whicli  the  basic  xcins  arc  so  small  and  so  numerous  that  in  some 
cases  hand  spcciincMis  exhibit  these  whilst  fui'ther  the  majority  of 
the  copper  lodes  are  also  greenstone  dykes  situated  at  or  near  the 
contact,  but  these  will  be  more  fully  described  later  on. 

Fi'inging  the  easteiii  edge  of  this  area  and  abutting  on  to  the 
southern  section  of  the.  range,  in  the  locality  of  the  Elverdton  mine, 
is  a  })elt  of  schistose  gi'anite,  the  foliation  of  which  follows  the  pre- 
vailing noi'tlieiiy  trend,  and  this  class  of  rock  contains  some  of  the 
best  defined  and  I'icliest  cuivrif'erous  dykes  of  the  district. 

In  the  gianite  ai'ea  the  basic  dykes  are  very  easily  traced  by 
the  character  of  the  vegetation,  the  rich  red  soil  derived  from  the 
Aveathering  of  the  latter,  supporting  a  nmch  more  luxurious  growth 
than  the  poor  sandy  soil  of  the  granite  area.  In  other  places  where 
less  weathered  rocks  are  met  with  at  the  suiface,  the  dyke  appears 
like  dark  bands  which  can  be  traced  without  any  difficulty.  At  one 
or  two  places  there  are  what  a[)pear  to  be  fault  lines  crossing  the 
dykes;  if  this  is  the  case  the  displacement  nuist  have  been  very  con- 
siderable, in  fact  rather  too  mucli  so,  to  be  a  fact,  therefore,  the 
inoie  i)robable  solution  of  this  phenomenon  fs  that  the  dyke  fis- 
sures have  suddenly  terminated  abruptly  upon  shearing  planes. 
Theie  is  very  little  douht  but  that  considerable  faulting  has  taken 
place,  an  instance  of  which,  on  a  niinoi'  scale,,  is  visible  in  the  Elverd- 
ton mine,  whilst  the  gap  in  the  range,  through  which  the  Cordingup 
creek  flows,  is  also  one  of  them  upon  a  largei*  scale. 

The  Greenstone  Series. — This  series  of  rocks  occu})ies  the  extreme 
north-western  poi'tion  of  the  area  geologically  mapped,  beyond 
which  they  extend  according  to  Mr.  Blatchford  in  a  comparatively 
narrow  belt  for  a  distance  of  about  12  miles  in  the  direction  of 
Cocanarup. 

Most  of  this  greenstone  area  is  covered  with  a  layer  of  from  two 
to  six  feet  in  thickness  of  red  loam  or  clay,  which  completely  maslv^ 
the  character  of  the  rocks,  theref(n"e.  with  the  exception  of  those 
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points  at  whicli  these  siiperHeial  deposits  have  been  penetrated  either 
by  shafts  oi-  trenches,  their  nature  can  only  be  surmised. 

It  is,  apparently,  a  uia«inatic  intrusion  from  which  off-shoots 
have  j)enetrated  and  shattered  the  p'anite  in  a  south-easterly  dii'ec- 
tion,  the  massive  .lireenstones  themselves  have  also  proved  to  be 
intruded  by  dykes  of  (juartz-diorite,  camptonite,  kersantyle,  pegma- 
tite and  felsite,  whilst  the  quartz  reefs  which  were  worked  for  u'old 
in  the  shallow  ground  passed  into  basic  dykes  at  a  depth. 

This  area  was  originally  densely  covered  with  mallee  scrub,  in 
which  belts  of  good  timebi'  were  occasionally  met  with,  the  whole 
being  usually  much  matted  with  creepers,  which  adds  to  the  difficulty 
of  its  examination,  wdiilst  all  positions  must  be  hxed  by  traverse. 

In  and  around  Ravensthorpe  the  principal  copper  lodes  are 
contained  in  large  off-shoots  of  this  rock,  or  at  its  contact  with  the 
granite,  whilst  at  Kundip  a  mass  of  considerable  extent  also  encloses 
the  lodes. 

The  Kundip  Series.  — series  of  rocks,  which  are  most  largely 
developed  near  the  township  of  the  abovenamed,  consist  principally 
of  sandstone  (often  ferruginous),  grits,  quartzites  (ripple  luarked) 
and  conglomerate.  They  ai'e,  undoubtedly,  of  marine  shallow  water 
origin,  their  deposition  taking  place  at  a  period  when  the  existing 
Ravensthorpe  range  formed  the  coast  line,  since  high  up  its  flank 
are  boulder  beds,  composed  of  water  worn  masses  derived  fi-om  the 
banded  ferruginous  quartzite  reefs;  these  beds  further  from  the 
range  pass  first  into  pebble  conglomerates  and  then  into  quartzites, 
the  latter  being  often  of  so  white  a  character  as  to  be  mistaken  for 
quartz. 

In  the  northern  section  of  this  area  this  series  is  only  lepre- 
sented  by  a  few  small  isolated  patches  of  highly  ferruginous  sand- 
stone, these  being-  the  only  remaining  evidence  of  the  once  con- 
siderable horizontal  extent  of  these  beds. 

Near  the  Explosives  Reserve  one  of  these  small  outliers  occupies 
so  peculiar  a  position  that  at  one  time  consi(^erable  doubt  existed  as 
to  its  origin  since  in  its  general  character  it  presents  a  stiiking  re- 
semblance to  a  dyke ;  howxvei'  upon  a  careful  microscopic  examina- 
tion of  the  rock  it  proves  to  be  a  ferruginous  sandstone,  and  there- 
fore must  have  resulted  from  the  infilling^  of  an  open  fissure  with 
sand  from  the  surface. 

The  sand  plains  or  superficial  deposits  probably  also  belong  to 
this  series,  the  sand  of  which  they  ai'e  composed  being  due  to  the 
weathering-  of  soft  sandstone. 

The  ag-e  of  these  beds  is  uncertain,  since  owing  to  their  shallow 
water  origin  the  wave  action  w^ould  have  destroyed  all  traces  of 
organic  remains,  but  is  is  hig-hly  probable  that  they  belong  to  the 
Oreat  Australian  Bight  series  (classed  as  Tertiai*y),  which  extend 
along  the  south  coast  fi'om  the  westward  of  Albany  far  into  South 
Australia. 


16 


The  Lodes. — So  vei  y  littie  work  lias  a>  yet  been  i^erforiued  upon  i 
the  lodes  of  this  district,  and  this  little  with  the  exception  of  one  ' 
or  two  mines,  is  confined  to  the  zone  above  the  ground  water  j 
level,  that  it  is  premature  to  make  a  definite  statement  as  to  what  ' 
the  permanent  character  of  these  bodies  will  be  at  a  depth. 

They  may,  howevei',  be  provisionally  divided  into  two  gronps  or  . 
classes  of  distinct  type,  the  first  of  which  are  basic  cupiiferous  dykes, 
and  the  second  are  apparently  siliceons  and  ferruginons  deposits 
filling'  leaching"  channels  along  the  rock  jointing,  and  therefore  g'ive 
less  promise  of  permanency. 

Without  exception,  all  the  mining  u})on  this  field  has  been 
confined  to  the  fracture  zone,  and  with  only  one  or  two  exceptions 
to  that  portion  of  it  which  is  situated  above  the  permanent  ground 
level  Avhich  may  be  called  the  zone  of  aeration,  whilst  that  below 
may  be  termed  in  contra-distinction  the  zone  of  saturation,  and  since 
no  mining'  has  been  carried  on  in  the  zone  of  cementation  which 
would  here  be  represented  by  the  lower  section  of  the  saturated  zone 
and  the  waterless  g-round  beneath  it. 

In  this  district  the  passage  from  the  zone  of  aeration  to 
that  of  saturation  does  not  appear  to  have  produced  that 
marked  i^hysical  change  in  the  character  of  the  lode  and  ore 
which  is  so  usually  met  with  and  expected,  since  unaltered  rocks  con- 
taining the  ])rimary  sulphides  occui-  at  a  considerable  elevation  above 
the  ground  water  level,  and  even  in  some  cases  quite  near  the  sur- 
face; therefoi-e  it  will  be  bettei'  to  discard  the  above  classification, 
substituting  that  which  adapts  itself  more  closely  to  these  local  con- 
ditions, viz.,  into  the  oxide  and  sulphide  zone,  the  former  of  which 
jovers  that  portion  of  the  lode  in  which  oxidation,  hydration,  and 
weathering  have  taken  place,  and  the  lattei'  that  in  which  the  rocks 
in  an  unaltered  form  carry  primary  sulphides. 

Tlie  (juestion  of  piinu^r}'  sulphides  occuriing*  above  the  ground 
water  level  has  been  carefully  investigated,  and  the  only  solution 
which  can  be  ai'rived  at  is  that  the  great  density  and  impermeable 
character  of  the  rock  matrix  have  resisted  weathering,  and  thus 
protected  the  enclosed  ore  from  the  oxidising  infiuence  of  the 
descending  aei'ated  water. 

The  lodes  at  the  surface  present  all  the  characteristics  which 
are  usually  associated  with  deposits  of  copj^er  ore,  viz.,  ferruginous 
gossan  outcrops  (iron  hat)  of  often  considerable  size  and  usually 
highly  siliceous,  the  only  indication  of  copper  when  present  being 
minute  traces  of  green  carbonate. 

The^e  (juartz  and  gossan  outci'ops  usually  carry  fairly  high  gold 
and  silver  values,  so  nmch  so  in  many  instances  as  to  Ciiuse  them 
to  be  classed  as  auriferous  lodes,  whilst  copper  if  present  oc^nirs  in 
such  small  quantities  as  to  be  of  quite  a  secondary  consideration. 

In  prospecting  these  outcro]^s  in  order  to  ascertain  their  copper 
values  it  has  been  necessary,  in  many  cases,  to  sink  to  as  gi-eat 
depth  as  40  feet  before  payable  ore  was  encountered,  when  it  most 
usually  consisted  of  a  ferruginous  mixture  of  both  oxides  and  car- 
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boiiates  (livei'  colour  ore)  with  small  g-reen  crystals  ol'  malachite 
contained  in  the  cavities. 

In  this  upper  portion  of  the  lode  the  oie  occiii  s  in  bonanza-like 
enrichments  either  in  a  bunch-like  form  within  the  main  body  or 
more  commonly  in  fiat  lenses  upon  one  or  the  other  of  the  walls. 
These  have  been  called  shoots  by  the  miners,  but  since  they  are  of 
purely  secondary  origin,  and  lack  vertical  continuity,  this  term  has 
been  decidedly  incorrectly  applied.  The*matrix  or  ^ ^ formation, "  as 
it  is  usually  called  near  the  surface,  consists  of  soft  brownish  clay 
which  passes  imperceptibly  into  weathered  mica  schist,  then  into 
schistose  greenstone,  and  eventually  into  a  solid  basic  dyke  stone. 
Quartz  is  fairly  plentiful  in  the  zone  of  weathering,  but  below  it 
mostly  occurs  in  veins  or  layers  which  give  the  lode  a  banded  aj)- 
pearance. 

Both  the  gold  and  silver  appear  to  be  principally  associated 
with  the  ironstone  and  quartz,  a  lesser  quantity  being  carried  in  the 
copper  ore  whilst  the  percentage  of  these  precious  metals,  particu- 
larly the  gold,  shows  a  marked  decrease  downw^ards  in  the  lode. 

The  transition  from  the  oxidised  to  the  sulphide  ores  is  usually 
sudden,  there  being  no  rich  oxides  and  native  copper  capping  a  zone 
of  secondary  sulphide  enrichment,  but  directly  the  solid  rock  is  en- 
countered, chalcopyrite  occurs  usually  coated  with  green,  carbonate 
or  more  rarely  eoverite.  , 

In  the  sulphide  zone  the  chalcopyrite  is  associated  with  pyrites, 
marcasite  and  pyrrhotite  (the  latter  largely  predominating  in  the 
Cattlin  mine),  disseminated  through  the  entire  dyke  mass  or  occas- 
ionally as  lenses  or  pipes  of  ore  upon  one  or  the  other  wall  of  the 
formation. 

In  the  unaltered  sulphide  zone  there  is  an  appreciable  falling  off 
in  the  gold  and  silver  values,  whilst  a  further  steady  reduction  takes 
place  even  within  this  zone  level  by  level  downwards,  thus  clearly  in- 
dicating that  the  higher  values  in  the  oxidised  zone,  and  the  upper 
portion  of  the  sulphide  zone  are  solely  due  to  concentration,  and  to 
the  deposition  of  gold  from  alkaline  sulphide  solutions. 

Quartz  too  is  largely  a  secondary  mineral  being  deposited  as 
metasomatic  action  has  taken  place  in  the  lode  channel,  this  being 
clearly  demonstrated  in  nearly  all  the  mines  since  lodes  consisting 
almost  entirely  of  quartz  and  ferruginous  gossan  at  the  surface 
pass  into  massive  greenstone  often  almost  destitute  of  quartz  at  a 
depth.  The  proportion  of  iron  has  also  considerably  increased 
near  the  surface,  owing  to  its  deposition  from  ascending  solutions 
draAvn  to  the  surface  by  capillary  action. 

The  fairly  concentrated  bunches  of  copper  ore  in  the  oxidised 
zone  are  evidence  that  secondary  enrichment  has  taken  place  whilst 
the  barren  iron  caps  also  indicate  a  leached  zone,  as  however,  no 
secondary  sulphide  enrichments  occur,  these  bonanzas  cannot  as  is 
usually  the  case  have  been  derived  from  their  oxidation.  It  is  pro- 
bable, therefore,  that  the  carbonates    and    oxides    of  copper  have 
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leached  out  of  the  lode  cap  by  descending'  nieteoi'ic  waters  charged 
with  or<»'anic  acids,  and  subsequently  redeposited  as  carbonates  and 
oxides  at  a  lower  level  when  their  solutions  came  in  contact  with  the 
alkaline  sahs  which  the  surrounding'  g-ranitic  rock  contains  in  lin-ge 
quantities. 

This  alkalinity  of  the  rocks,  and  in  c(jnse(juence  that  also  of  the 
ground  waieis  has  probably  played  an  important  part  in  the  j)re- 
vention  of  the  deposition  of  isecondary  sulphide,  since  such  water 
would  immediately  neutralize  all  acid  solutions  formed  fi'om  ihc 
decomposition  of  the  primary  sulphides,  and  convert  the  copper 
directly  into  carbonntcs  (as  demonstrated  by  the  cai'bonate  coated 
ehalcopyrite)  therefore  at  the  ground  water  level  no  acid  solutions 
could  be  present  from  which  copper  could  be  deposited  as  a  second- 
ary sulphide  upon  coming  in  contact  with  ehalcopyrite  or  marcasite. 

As  previously  mentioned,  traces  of  covellite  ai'e  sometimes  pre- 
sent coating  the  ehalcopyrite,  but  since  these  are  usually  only  met 
with  along  the  lines  of  fracture  it  would  appear  that  at  tliase  points 
a  preponderance  of  acid  must  have  been  liberated  owing  to  the  more 
rapid  decomposition  of  the  ore,  thus  producing  conditions  favour- 
able to  the  deposition  of  secondary  sulphides. 

At  the  deepest  points  of  the  richest  mines  the  ore  usually  has 
a  foliated,  structure,  consisting  of  bands  of  quartz,  greenstone,  and 
ehalcopyrite,  or  one  of  the  iron  sulphides,  Avhich  layers  do  not  occur 
with  that  ribbon-like  regularity  characteristic  of  many  ore  bodies  in 
which  the  mineral  matter  has  been  deposited,  layer  by  layer,  from 
solution  upon  the  sides  of  an  open  fissure,  but  of  that  lenticular 
form  peculiar  to  schists,  while  the  poorer  portions  consist  more 
largely  of  gi-eenstone  schist  containing  only  disseminated  sulphides. 
Besides  lliese  two  forms,  as  before  mentioned,  sheet-like  lenses  of 
variable  size  and  richness  (called  shoots)  are  of  common  occuiTence, 
forming  upon  either  one  of  the  walls;  whilst  extending  from  these 
into  the  adjoining  wall  rock  (which  is  often  granite)  as  well  as  into 
the  formatiofi  itself  ai'e  disseminations  of  ore,  which  apparently 
indicate  that  these  rich  bodies  are  due  to  nietasoniatic  action,  subse- 
quent to  the  deposition  of  the  cupriferous  dyke. 

Exactly  under  what  conditions  these  were  formed  it  is  ditlicult 
to  determine,  since  it  is  usually  acknowledged  that  chalcojn'rite  is  a 
primary  sulphide,  whilst  these  bodies  decidedly  present  all  the 
charactei'istics  common  to  secondary  or  replaced  deposits. 

There  are  authentic  instances  in  which  chalcopyi'ite  has  replaced 
certain  organic  substances,  and  since  marcasite  is  commonly  of 
secondary  ongin  there  seems  to  be  no  reason  why  it  should  be  neces- 
sary to  wait  until  chemists  decide  the  exact  reactions  that  have  taken 
place  before  a  fact  can  be  admitted.  That  ehalcopyrite  does  occur, 
both  as  a  secondary  as  well  as  a  primary  mineral,  there  can  be  little 
doubt,  since  large  ami  rich  bodies  of  this  class  of  ore  are  usually  met 
with  immediately  below  the  secondary  sulphides,  whereas  compara- 
tively lean  ore  only  is  often  found  to  iuunediately  follow  it  as  greater 
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depths  are  reached,  oi-  in  othei"  words,  that  tlie  upper  j)()rti()ii  of  a 
h)de,  after  the  so-called  [)rimary  sulphides  are  encountered,  is  in- 
variably richer  than  tiie  zone  below  it,  althou<>h  no  co})i)er  ore  other 
than  chalcopyrite  be  present. 

One  point  of  particular  interest  with  regard  to  secondary  en- 
richment is  noticeable  upon  this  field  in  those  lodes  which  cross  the 
foliation  of  the  rocks,  the  richer  portions  in  which  bein<>  apparently 
governed  by  the  character  of  the  country  rock  at  the  point  of  inter- 
section, thus  we  find  these  zones  of  enrichment  tilted  upon  the  fissure 
plane  at  an  angle  coincident  with  the  inclination  of  the  rock  folii, 
which  give  them  a  definite  shoot-like  apjjearance,  Avhilst  tlie  inter- 
vening sections  in  the  lode  may  be  either  barren  or  carry  only  gold 
values.  In  some  instances  the  cupriferous  sections  have  appeared  to 
turn  off  from  the  main  fissure  on  to  the  planes  of  foliation,  or  to 
put  it  the  other  way  round,  lodes  which  at  their  outcrops  ax)pear  to 
follow  the  foliation  of  the  rocks  are  found  at  a  depth  to  swing  round 
on  to  the  main  fissure  plane,  a  good  instance  of  which  is  exhibited 
in  what  is  known  as  the  ^^ironcap  lode''  in  the  Flag  mine,  in  Avhich 
the  ferruginous  gossan  outcrop  has  a  course  of  north-west  and  south- 
east, with  a  dip  to  the  north-east;  this  at  the  70ft.  level  has  a  course 
east  and  west,  with  a  dip  to  the  south  and  tilt  to  the  east,  i.e.^  the 
intersection  of  th&  planes.  Similar  occurrences  pro.bably  will  be  met 
with  at  one  or  two  other  points  in  the  same  mine,  one  of  which  is 
called  the  ^^eastern  leg,"  but  in  this  case  the  ore  pipe  has  left  the 
intersection  of  the  planes  and  followed  the  foliation  to  the  north- 
east, whilst  the  point  of  intersection  of  the  two  could  not  be  ex- 
amined since  it  is  situated  furthei'  to  the  eastward  than  the  present 
end  of  the  100ft.  level. 

It  is  apparent  that  a  main  east  and  west  fissure  has  intersected 
a  series  of  normal  north-westerly  low-grade  cupriferous  dykes,  from 
which  it  has  been  enriched  at  the  point  of  intersection,  and  since 
a  considerable  portion  of  the  high  grade  ore  that  has 
been  obtained  from  this  mine  came  from  veins  having  a  north- 
westerly course,  it  is  probable  that  the  main  lode,  the  course  of 
which  is  south  of  east,  is  not  cupriferous  in  a  prhnary  sense,  but  has 
sim])ly  been  fed  at  certain  definite  points  called  shoots. 

As  previously  stated,  a  large  number  of  these  lodes  may  more 
correctly  be  described  as  auriferous  than  cupriferous,  owing  to  the 
greater  value  in  gold;  in  some  instances,  these,  as  before  described^ 
make  into  copper  lodes  at  a  depth  with  greatly  diminished  gold 
values,  but  there  are  also  a  series  which  lie  in  the  greenstone  area  to 
the  north-west  corner  of  the  map,  which  although  undoubtedly  of 
the  same  character  as  the  others  have  proved  when  the  gold  practi- 
cally gave  out  to  carry  too  low^  copper  values  at  their  lowest  levels 
to  be  payable. 

These  lodes  are  very  highly  siliceous  near  the  surface,  in  fact 
they  may  be  termed  quartz  reefs  or  ferruginous  quartz  reefs,  accord- 
ing to  the  quantity  of  iron  gossan  contained.     With  depth,  however. 
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they  assume  the  usual  schistose  character,  and  ai'e  often  heavily 
charged  with  mareasite,  and  also  cany  a  little  copper,  whilst  deeper 
still  they  assume  a  more  basic  character,  with  in  places  almost  a 
disappearance  of  (luartz.  They  were  worked  entirely  for  gold, 
some  giving  veiy  considerable  promise  when  fii'st  discovered,  but 
the  so-called  shoots  wei'e  short  and  values  fell  so  i-apidly  that  they 
are  now   practically  abandoned. 

The  conclusions  di'awn  are  that  those  cuprifei-ous  dykes,  which 
are  of  sufficient  size  to  warrant  deep  mining,  Avill  prove  when  the 
fracture  zone  is  passed  to  consist  entirely  of  highly  basic  rock, 
througli  which  iron  and  copper  sulphides  are  disseminated,  whilst 
quartz  will  have  almost  entirely  disappeared  and  the  gold  and  silver 
only  in  practically  negligible  quantities. 

Of  the  other  class  of  ore  body  there  is  little  to  be  said,  as  they 
are  simply  leaching  channels  which  follow  the  joins  in  a  perfectly 
kaolinized  schistose  rock,  so  altered  is  this  rock  that  40  feet  were 
sunk  in  it  by  the  original  prospectors  to  the  vein,  under  the  suppo- 
sition that  it  was  alluvium.  They  consist  of  a  belt  of  kaolinised 
rock  intersected  by  a  series  of  veins  of  feri'uginous  quartz  radiating 
from  a  main  one,  the  whole  of  which  is  often  auriferous. 
They  have  little  inclination,  starting  from  an  anticlinal 
fold,  at  the  apex  of  which  it  was  small,  but  very  rich  stone  was 
obtained  at  the  lower  levels.  Values  are  rapidly  falling,  and  ^vill 
probably  shortly  become  too  low  to  be  payable;  it  is  possible,  how- 
ever, that  others  will  be  found  occupying  positions  below  the  ones 
at  present  being  worked. 
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PART  II. — Description  of  the  Crystalline  Rocks  of 
the  Phillips  River  District. 

4^y  K.  S.  SiMPSox  and  \j.  (Ilaukkt. 

A  most  varied  and  iiiterestiiii>  series  of  igneous  rocks  is 
represented  in  the  collections  of  Messi's.  Woodward,  Montgoraery, 
Blatchford,  and  Talbot.  They  ran^s<e  from  a  normally  acid  granite 
throng'h  intermediate  types  to  a  serpentine,  and  the  study  of  them 
is  complicated  by  the  large  de\(^l<)pjn(Mit  of  hornl)leiide  and  plagio- 
clase  not  only  in  the  amphibolitcs  and  intermediate  rocks  but  also 
in  the  granites,  and  by  tlie  vaiying  texture  exhibited  by  one  and 
the  same  rock. 

GRANITIC  ROCKS. 

Soda-Granite. — The  granite  of  this  district  is  of  an  unusual  type 
being  almost  devoid  of  oi'thoclase,  the  place  of  which  is  taken  by 
a  soda  felspar.  Its  chemical  composition  is  shown  by  analyses  of 
[8139]  and  [8151]. 


[8139] 
Well  25  chs. 
S.  of  No.  2 
Tank, 
Ravens- 
thorpe. 


[8151] 

Western  Well 

Saganaga 

on  W.R. 

Lake, 

7517,  Ravens- 

Minnesota. 

thorpe. 

SiO,       ..        ..  .. 

70.27 

68.11 

69.34 

TiO,   

.12 

.74 

n,  d. 

CO2   

.20 

.21 

n.  d. 

P.O.   

.12 

.28 

n.  d. 

HoO  combined 

4.08 

.86 

1.17 

K2O   

.64 

.76 

.71 

NaaO  

4.64 

4.58 

4.33 

CaO   

1.76 

3.79 

3.43 

MgO   

1.87 

1.75 

1.18 

MnO   

.20 

.16 

n.  d. 

FeO   

1.22 

2.99 

n.  d. 

Fe,OH  

.97 

.11 

2.46 

AI.Oh  

16.11 

15.77 

17.25 

FeS2   

.09 

.17 

n.  d. 

H2O  hygroscopic 

.10 

.11 

n.  d. 

Sp-  gr  

99.39 

100.39 

99.87 

2.70 

2.74 

n.  d. 

The  most  noticeable  features  of  these  analyses  are  the  small 
percentage  of  potash  and  large  percentage  of  soda,  and  the  un- 
usually high  percentage  of  alumina.  This  latter  is  interesting  as 
explaining  the  occurrence  of  andalnsite  in  the  gi-anitic  schists. 
The  closest  approach  to  this  rock  in  chemical  composition  that  we 
can  find  is  the  Granite  (Amadorose)  of  Saganaga  Lake,  Minnesota, 
the  analysis  of  whicli  is  quoted  above. 
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In  hand  specimens  the  rock  is  light  grey  to  dark  grey  or  green 
in  c()h)nr,  and  in  textnre  and  appearance  varies  from  that  of  a 
typical  coarse  grained  granite  [8151]  and  [8332]  to  that  of  a 
medium  or  fine  grained  dioi'ite  [8147]  and  [8318].  In  some  speci- 
mens, notably  [1875]  and  [8147],  tlie  hornblende /'rystals  ai'e  large 
and  very  cleai-ly  detined. 

Under  the  mici'oscope  quartz  is  f(nind  to  be  an  important 
constituent  in  all  cases  and  would  appear  to  be  the  final  product  of 
crystallisation.  Plagioclase  and  d'eep  green  hornblende  are  both 
very  plentiful,  the  latter  largely  idiomorphic  and  evidently  the 
first  of  the  main  constituents  to  crystallise  out  of  the  magma. 
Some  ilmenite  and  biotite  occur  in  nearly  all  examples,  whilst 
zii'con  and  apatite  are  seen  in  some  of  the  sections. 

Qiiariz-C ('r(it(>j)li lire. —  Acidic  dykes  do  not  appear  to  be  plenti- 
ful, but  undoubtedly  fine  grained  offshoots  from  the  soda-granite 
are  represented  in  [8315,  8364,  8553,  7825].  Surface  specimens 
of  this  rock  are  pale  grey  in  colour,  but  a  specimen  [8553]  from  a 
depth  of  400  feet  in  the  Mt.  Cattlin  Mine  is  very  dark  grey.  It 
has  a  s])eciMc  gi'axity  of  2.68  and  contains  71.01  per  cent,  silica, 
0. ."),")  per  (HMil.  polash,  and  5.36  per  cent.  soda.  These  rocks  are  all 
very  close-grained  Avitli  occasional  phenocrysts  of  felspar  and 
quartz. 

Alhitc  P('f/)}uffil('.  — Some  xevy  interesting  specimens  of  a  very 
coarse-grained  pegmatite  have  been  collected.  The  chief  consti- 
tuent of  this  rock  is  albite,  both  granular  and  very  coarsely  cry- 
stallised. In  places  it  is  of  a  pale  bluish  green  colour.  Some  of 
this  niinei'al  with  a  (M)ai'sely  lamellar  structure  was  analysed,  with 
the  results  gi\'en  below. 

Associated  with  the  all)it(^  are  coarsely  crystalline  spodumene 
(see  analysis  below),  pink  and  green  tourmaline,  muscovite,  lepi- 
dolite  and  (|iiarlz.    See  specimens  [1863,  8347,  8487,  8488]. 


Analyses  of  Spodumene  and  Albite. 


I  Spodumene. 


Albite. 


SiO. 
AI26:; 
FeO 
MnO 
CaO 
Li,0 
Na.,0 
K,() 


trace 


r)1.94 
26.48 
1.82 


.28 
7.02 
1.93 
.47 
.29 


()9.13 
19.44 

trace 
Nil 
Nil 
10.83 
.04 
.17 


H,;0  combined 


100.23  I 


99.61 


Sp.  gr. 


3.14 


2.63 
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^J'wo  miles  soul li-west  of  Cocaiiaruf)  is  a  j;>e<iniat  il c  wiiicli  is  in 
places  a  typical  i^i-aphic  intcrurowth  of;'  felspar  and  (jiiar-tz  [18551, 
in  othei's  exliibits  much  muscovite  or  le[)i(l()lite  [1859,  1861]. 

Anddlusllc  Schisf. —  Two  specimens  of  rock  [8463]  and  |  7827 ] 
are  composed  mainly  of  a  line  ^i-ained  base  oi'  sei-ieile  in  which  are 
embedded  numei-ous  crystals  of  an(lalusit(\  These,  and  a  foliated 
hornstone  [8143]  largely  composed  of  andalusite,  are  evi(hMitly  al- 
tei'ation  products  of  the  soda-granites. 

Mica-ddoritc  Scl/isl. —  In  places,  as  the  result  of  the  crushing' 
of  the  soda  .i>i'anite,  accomi)anied  by  development  of  sericitic  mica 
at  the  expense  of  felspai-,  and  chlorite  at  the  expense  of  hoinblende. 
Me  find  a  mica-chlorite  schist  formed.  See  [8311,  8364,  8366,  8567.] 

The  following'  are  detailed  descriptions  of  some  typical  scH'tions 
of  these  granitic  rocks : — 

[8151]  Sec.  880.  Soda-granite,  \¥estern  Well  on  VV.K.  7.117. 
Coarse  gi'ain.  Quartz  and  felspai*  about  eijually  abundant.  Quartz 
with  numerous  inclusions  mostly  ^'dnsty"  but  some  tine  spicular, 
the  former  under  high  powers  are  seen  to  include  minerals  and 
liquids  M'ith  gas  bubbles.  Large  prisms  of  apatite  are  seen  in  some 
of  the  (piartz  masses.  Felspar  mostly  multiply  tAvinned  and  much 
clouded  with  gi-anulai"  grey  matter.  Brown  biotite  is  the  chief 
ferro-magnesian  mineral,  much  green  hornblende  being  associated 
with  it.  A  little  ilmenite  is  present  in  fine  and  coarse  grains  partly 
altered  to  leucoxene,  also  a  little  pyrites  in  patches.  The  ferro- 
magnesian  minerals  evidently  preceded  the  felspars  in  crystallisa- 
tion, quartz  being-  the  last  constituent  to  settle  out. 

[8139]  Sec.  877.  Soda-granite,  W.R.  4.  This  is  a  somewhat 
darker  rock  than  [8151]  and  has  a  coarse  texture.  White  felspar 
is  altogether  absent,  to  the  g'reenish  albite  no  doubt  being  due  the 
deeper  colour  of  the  whole.  Although  the  analysis  given  above  has 
shown  the  rock  to  have  a  higher  percentage  of  SiOa  than  [8151], 
the  quartz  only  takes  the  second  place  in  the  micro-section  ex- 
amined, it  has  a  very  similar  appearance  to  that  in  the  section 
just  desci'ibed,  exce})t  that  the  stringy  arrangement  of  the  en- 
closures is  perhaps  more  marked.  The  felspar  is  cloudy  and  in 
this  case  contains  needles  and  rods  of  apatite  and  fragments  of 
hornblende,  it  shows  some  fine  examples  of  the  usual  repeated 
twinning  on  the  Albite  plan.  The  strongly  pleochroic  hornblende 
needs  no  remarks  except  that  it  is  very  full  of  enclosures  and  has 
a  very  ragged  outline.  Ilmenite  is  present  in  fair  abundance. 
Order  of  crystallisation  evidently  the  same  as  in  [8151]. 

[8147]  Sec.  876.  Soda-granite,  near  W.R.  7607.  A  coarse- 
grained rock  similar  to  the  preceding  but  nuudi  dai'ker  owing  to 
the  large  development  of  hornblende.  This  is  the  most  prominent 
constituent;  there  is  a  fair  amount  of  felspar  and  some  quarts'.. 
Under  the  microscope  felspar  and  hornblende  are  seen  to  form  the 
main  mass  of  the  rock,  the  former  is  idiomorphic  as  regards  the 
quartz,  cloudy  owing  to  alteration  and  mainly  composed  of  the 
plagioclase  variety.    The  hornblende  is  very    brilliant,  lienei'ally 
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green  or  yellow  according  to  the  section's  direction;  at  times  it  is 
brown  owing  to  iron  staining  and  in  many  cases  gives  splendid 
examples  of  twinning  parallel  to  the  orthopinacoid.  The  quartz  is 
well  represented  and  in  some  instances,  besides  tlie  usual  style  of 
enclosures  noted  in  the  other  sections,  mica  (])i()tite).  ilmenite 
(leucoxene),  and  zircon  are  present,  also  fine  needles  of  rutile  or 
tourmaline  similar  to  those  noted  in  [8151]. 

[1875]  Sec.  lOH.  Soda-granite,  three  miles  west  of  Mt.  Desmond. 
This  is  slightly  different  in  appearance  to  any  previously  described. 
It  is  coarse  grained  with  much  white  felspar  and  some  clear 
quartz,  in  which  are  imbedded  numerous  well  defined  long  and 
somewhat  iinri'ow  crystals  of  hornblende.  Under  the  microscope 
the  allotriomoi  pliic  cliaracter  of  the  quartz  is  very  evident.  Crystals 
of  apatite  are  not  seen,  but  on  the  other  hand  many  fine,  long, 
slender  needles  of  a  dark  brown  mineral  (tourmaline  or  rutile?) 
are  found  l)esides  the  usual  small  enclosures  of  minerals,  lifjuids, 
and  gases.  Plagioclase  is  the  chief  felspar  and  often  shows  re- 
peated tAvinning  and  hirge  patches  of  decomposition  products. 
Deep  brilliant  green  hornblende  is  very  abundant  being  represented 
by  large  well  defined  ci'vstals,  fretjuently  twinned,  and  enclosing 
somcAvhat  ninnei'ous  grains  of  iron  ore  and  rods  of  rutile,  generally 
arranged  along  the  cleavage  lines.  A  little  pale  secondary  horn- 
blende is  present  as  also  a  little  biotite  in  places. 

[8152]  Sec.  881.  Soda-granite,  near  W.R.  8358.  A  somewhat 
finer  grained  rock  than  any  of  the  previous  ones,  in  Avhich  pale 
grey  felspar  is  the  most  prominent  constituent.  Small  crystals  of 
hornblende  are  very  uniformly  distributed.  Under  the  microscope 
the  chief  constituent  is  seen  to  be  felspar,  much  clouded  and,  for 
the  most  part,  devoid  of  tAvinning.  It  contains  numerous  enclosures 
of  apatite.  -The  (|uartz  which  is  about  equally  abundant  contains 
dusty  and  Hue  spirillar  enclosures.  (Ireen  and  brown  biotite  is 
common,  sometimes  intergroxMi  with  muscovite.  Dark  green  horn- 
blende is  abundant  in.  coarse  ci'vstals,  Avith  a  little  ilmenite.  Oc- 
casional crystals  of  zircon  are  seen. 

[8318]  Sec.  904.  Soda-granite,  W.  H.  738.').  A  line  grained 
grey  rock.  Much  clouded  felspar,  devoid  of  tAvinning,  forms  the 
greater  part  of  the  rock.  Quartz  and  hornblende  both  abundant. 
The  quartz  contains  numerous  enclosures,  apatite,  rutile  (tourma- 
line f),  hornblende  and  zircon  are  recognisable.  Also  liquid  and 
gas  inclusions,  the  cavities  sometimes  taking  the  form  of  negatiA'e 
crystals.    Some  ilmenite  partly  altered  to  leucoxene. 

[8310]  Sec.  900.  Altered  Soda-granite,  M.L.  280.  Oversight 
Extended.  A  tine  grained  massive  rock.  Under  tlie  microscope 
cloudy  patches  of  felspar  are  still  visible,  though  boundaries  are 
very  ill  dehned  and  tiie  usual  interference  effects  barely  distinguish- 
able. Finely  granular  quartz,  liornblende,  biotite,  ilmenite  and 
epidote  make  up  the  balance  of  the  rock  Avhich  is  inclined  to  be 
slightly  gneissic  in  structure. 
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[8553]  See.  935.  Quartz  Ceratophyre,  400ft.  level,  Mt.  Cattliu 
CM.  Dark  gi'ey,  very  fine  gi-aiiied,  massive  rock,  with  visible 
pheiiocrysts  of  quartz  and  felspar.  Specific  gravity  of  2.68.  Con- 
tains silica,  71.01  per  cent.;  potash,  0.55  per  cent.;  soda,  5.36  per 
cent.  Under  the  microscope  the  rock  is  seen  to  consist  of  a  fine 
grained  crystalline  ground  mass  of  felspar  (albite),  biotite  and 
quartz,  in  which  are  embedded  numerous  phenocrysts  of  cloudy 
felspar,  mostly  if  not  wholly  plagioclase.  Brown  biotite  occurs 
somewliat  freely  in  phenoci'ysts.  A  greenish  chlorite,  some  epidote 
and  a  few  crystals  of  zircon  are  seen.  Though  quartz  phenocrysts 
are  not  uncommon  on  the  faces  of  hand  specimens,  none  were  in- 
cluded in  the  section  examined. 

[8463]  Sec.  C14.  Andalusite  Rock.  Sunset  Mine.  This  is  a 
greyish  sericitic  rock  showing  many  fine  large  crystals  of  flesh- 
coloured  or  pink  andalusite.  By  the  aid  of  the  microscope  we  see 
that  it  is  essentially  composed  of  a  sericitic  ground  mass  containing 
fine  porphyritic  crystals  of  andalusite  and  some  smaller  ones  of 
phlogopite  or  some  allied  mica.  Many  small  masses  of  secondary 
quartz  as  well  as  small  crystals  of  rutile  and  ilmenite  and  other 
unimportant  assessories  are  easily  to  be  distinguished. 

[8143]  Sees.  873  A  to  F.  Andalusite  Rock  and  Schist  (Horn- 
stone).  Near  M.H.L.  126,  Ravensthorpe.  This  specimen  is  of  ex- 
ceptional interest  in  that  it  consists  of  an  andalusite  rock,  similar 
to  the  above,  a  portion  of  which  has  been  so  crushed  and  squeezed 
that  not  only  a  schistose  but  also  an  ^^augen"  structure  has  been 
superinduced.  Six  sections  heve  been  made  of  this  rock,  both  in 
the  crushed  and  the  uncrushed  portions.  In  the  latter  as  in  [8463] 
we  see  numerous  large  and  small  phenocrysts  of  andalusite  full  of 
various  enclosures,  amongst  which  were  recognised  tourmaline 
magnetite  and  long  slender  needles  that  may  be  tourmaline  but 
which  are  too  slender  to  be  determined  with  certainty.  Smaller 
crystals  of  felspar,  tourmaline  and  biotite  are  also  present  in  a 
ground  mass  composed  essentially  of  sericitic  or  chloritic  material. 

The  crushed  and  altered  portion  show^s  the  same  constituents, 
which  have  been  so  much  affected  that  they  have  assumed  a  flow 
structure,  the  large  crystals,  even  the  hard  andalusite,  being  crushed 
and  squeezed  out  of  shape  in  a  most  remarkable  manner. 

[8311]  Sec.  901.  Mica-chlorite  Schist.  Near  shaft  of  M.L. 
236,  Oversight  Extended. 

This  is  a  greyish  green  rock  having  a  schistose  structure  and  a 
somewhat  silvery  sheen  due  to  the  small  flakes  of  chloritic  and 
sericitic  material  present.  The  microscope  shows  that  the  rock 
is  an  altered  acid  rock.  We  have  a  fair  amount  of  quartz  showing 
strain  figures''  in  a  matrix  composed  of  sericitic,  felsphatic  and 
chloritic  material,  the  latter  being  most  plentiful  in  those  places 
where  small  crystals  of  rutile  and  iron  ore  indicate  the  former 
presence  of  ferro-magnesian  minerals. 
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[8567J  Sec.  909.    Mica-ehlorite  Schist.    Mount  Desmond  Mine. 

The  general  appearance  of  this  rock  is  similar  to  tlie  al)ove  in 
every  way.  Microscopical  examination  shows  that  here  again  the 
main  mass  of  the  rock  consists  oi'  chh)i  itic  and  sericitic  material 
in  small  scaly  masses,  in  tliis  are  many  irregular  pieces  of  quartz 
which  on  further  examination  are  seen  to  consist  of  numerous 
fragments,  the  general  appearance  of  which  suggests  a  secondary 
oi'iiiin.  In  j)laces  the  I'ock  is  ({uite  green  owing  to  the  great  abund- 
ance ol'  chh)i'it(',  and  here  again  we  find  an  abundance  of  i"utile 
ci-ystals  ( [)risms,  etc.)  as  evidence  of  the  former  pi'esence  of  a 
feiTo-inagnesiaii  niinera].  Several  hexagonal  crystals  of  zircon  are 
to  be  seen,  l)einu  the  prism  with  its  two  pyi'amids.  Iron  ores  are 
also  present,  pariicidarly  in  those  portions  of  the  held  where  the 
rutile  crystals  ai"e  most  abundant. 

H()(M\S  OK  INTERMEDIATE  BASICITY. 
Lajge  jjicas  ol'  ''greenstones"  of  intei'niediate  basicity,  partly 
massive  and  pailly  schistose,  ai'e  shown  on  the  map,  and  associated 
in  pari  with  them  scxeral  more  or  less  distinct  types  of  dykes,  in- 
chiding  ((f.)  (Quartz  dioi'ites  of  two  tyi)es,  (b.)  Diorites  characterised 
])y  a  \'ery  hu'^c  prepondei'ance  of  pi'iniaiy  hornblende,  (c.)  Diabases 
in  which  the  chief  ferro-magnesian  mineral  is  fresh  or  altered  augite, 
( r/. )  Lampi'ophyres  (Kersantites )  in  which  the  chief  basic  mineral 
is  biotite. 

A  in  ihoiil <>.  —  mile  nor-noi'-west  of  Mt.  Desmond,  close  to 
the  limits  of  the  maj^,  is  a  I'ock  [8322],  which  appears  to  the  eye 
to  be  c()m))osed  wholly  of  vei"y  large  crystals,  of  a  somewhat  light 
green  amphibole.  It  is  distincl  in  api)earance  from  any  rock  within 
the  ai  ea  mapped,  except  perhaps  [8468],  and  i-esembles  scmie  of  the 
amphibolites  of  Kalgoorlie  and  elsewhere  on  the  goldfields.  Like 
them,  it  appears  to  be  an  altered  pyroxene  rock.  [See  ''SeriX'U- 
tines. ' ' 

Massive  Diorite-  Rocks  and  Camptoniies.  —  From  the  main  mass 
(►f  gi"eenstone  in  the  Noi-thei'ii  part  of  the  field  come  two  types  of 
i-ock-~lst,  a  daik  green  massive  rock,  somewhat  coai'se-grained  and 
seen  undei-  the  microscope  to  consist  almost  entirely  of  deep  green, 
well-crystallised  hornblende,  with  a  little  interstital  quartz  and  clear 
felspar  [8465,  8469].  2nd,  a  light  to  dark  green  rock,  which,  under 
the  microscope,  is  seen  to  be  fine  grained,  with  a  tine  granular  base 
of  felspar,  iron  ore  and  usually  quai'tz  in  which  are  embedded  numer- 
ous small,  and  some  large  crystals  of  green  oi*  colourless  hornblende 
[7826,  8145,  8388,  8464).  The  structure  of  these  dykes  differs  con- 
sidei'ably  from  that  of  typical  diorites,  and  partly  because  of  their 
structure,  pai'tly  l)ecause  of  their  affinities  with  the  kersantites, 
they  are  provisionally  classed  as  canq^tonites.  Biotite  occurs  in 
both  types  in  variable  amount. 

Diorite  Difke  Rocks  with  much  Hornblende. — A  nund>er  of 
dykes  are  composed  of  a  nx'k  which  is  alnu)st  wholly  hornl)lende, 
the  colouring  of  which  is  very  distinctive,  viz.,  rich  blue  gi'een, 
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stro  11  green  and  pale  yellow  [8140,  8141].  The  inlerstilal  matter  is 
mainly  felspar  and  the  rocks  are  either  coarse  oi'  fine  grained. 

Quartz  Diorite  Dijkes.  —  These  differ  somewhat  among'st  tliem- 
selves,  both  in  texture  and  coniixvsition,  some  being'  barely  dis- 
tinguishable from  the  i)i'evious  inentioiied  rocks  except  for  the 
quartz,  the  hornblende  being  vei'y  plentiful  and  of  the  same  type 
as  in  the  last  group.  Other  specimens  exhibit  nnich  quartz,  whilst 
the  hornblende  is  subordinate  to  the  plagioclase.  The  hornblende 
in  some  tends  to  gather  round  nuclei,  forming  bunches  5  or  6  m.m. 
in  diameter,  and  distant  about  10  m.m.  apart,  and  in  these  rocks 
chalcedony  is  somewhat  freely  developed  [8149,  8317,  8327,  8359]. 

Enstatite  Diabase. — A  single  example  occurs  of  a  very  fresh 
coarse  grained  rock  [8144]  composed  of  clear  multiply  twinned 
felspar  and  augite,  with  subordinate  hornblende,  enstatite,  ilmenite 
and  quartz.  A  fine  grained  weathered  rock  [6052],  consists  largely 
of  serpentine,  with  a  structure  which  would  suggest  a  pyroxene  as 
the  original  mineral  from  which  it  is  derived. 

Kersantite. — In  the  Elverdton  mine  and  its  immediate  vicinity, 
there  is  a  fine  grained  dark  coloured  dyke  rock,  coinpose<t  of  a 
granular  mixture  of  clear  felspar  and  biotite,  with  a  little  hornblende 
and  quartz  [8462,  7822,  7912].  The  silica  percentage  in  a  typical 
example  [8462]  was  found  to  be  59  and  the  specific  gravity  2.81. 

Biotite  Schi St. —  Wioiii^  appears  to  develop  readily  at  the  ex- 
pense of  hornblende  in  all  these  rocks  of  intemiediate  basicity, 
giving'  rise  ultimately  to  biotite  schists  [1895,  1907].  Examples 
occur  at  Ravensthorpe,  Mt.  Desmond  and  Kundip,  and  show  all  the 
features  characteristic  of  pressure  metamorphism. 

Garnetiferous  Schist  and  Eclogite.  —  A  number  of  examples  of 
greenstone  schist  are  characterised  by  the  occurrence  of  a  garnet 
which,  wdiere  determined,  has  proved  to  be  grossularite.  One  such 
rock  [8155],  the  chief  constituents  of  w^hich  were  green  hornblende 
and  plagioclase  with  subordinate  iron  ore,  garnet,  and  quartz,  has 
the  following  composition: — 
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Biotite  is  very  freely  developed  in  some  of  these  rocdvs  at  the 
expense  of  the  hoi-nblende  [1906,  8533],  the  sehistosity  of  the  rock 
bein^'  usually  in  direct  ratio  to  the  proportion  of  biotite  present. 
The  hornblende  varies  from  almost  coloui'less  to  dark  green.  The 
proportion  of  garnet  pi-esent  is  very  variable,  bnt  iji  all  cases  it 
appears  to  be  a  late  develoi)nuMit,  as  it  encloses  numerous  frag- 
ments of  the  other  minerals. 

Chlorite  Schist. —  This  does  not  appear  t^)  he  a  comnion  rock 
on  the  field,  but  examples  of  it  are  i)resent  in  the  collection  [8311, 
8366].    They  ;n'e  e^•id(Mltly  altered  hornblende  rocks. 

The  following  are  detailed  descriptions  of  such  of  these  rocks 
as  have  ])een  examined  in  detail: — 

[8322]  Sec.  948.  Amphibolite,  one  mile  N.N.E.  of  ^Lt. 
Desmond.  This  is  a  gieyish  green  rock  showing  large  lath-sha])ed 
crystals  of  hoi-nblende  of  irregular  outline,  some  of  them  being  as 
mucli  as  M)  m.m.  in  lengtli.  The  whole  rock  has  an  altered  appear- 
ance ;ni(l  suggests  tlie  presence  of  a  good  deal  of  chloritic  material. 
The  microscopical  examination  shows  that  the  alterations  typical 
of  pyi-ox(Mie  rocks  are  very  far  advanced.  We  get  no  felspar,  ])ut 
just  a  nuiss  of  aluminous  hoi'ublende,  altering  pyroxene  and  chlori- 
tic oi'  serpeniinous  material.  Needles  of  tremolite  are  very 
common  in  the  amphibole  masses.  (See  Serpentines  [8154,  8326]). 

[8144]  Enstatite  Diabase,  W.R.  7517,  ami 

[8568]  Enstatite  Diabase,  Mt.  Desmond  Mine.  Though  these 
two  dyke  I'ocks  were  obtained  some  distance  apart  they  resemble 
one  anotliei"  \  (m  v  ch>sely  though  [8144]  seems  somewhat  fresher. 
The  hand  specimens  show  a  medium  grained  dark  blue  ov  dark 
gi'een  rock  with  many  bright  faces  of  augite  crystals,  the  whole 
being  mottled  througli  the  presence  of  whitish  masses  and  lath- 
shaped  crystals  of  plagioclase.  Traces  of  pyrites  are  also  to  be 
seen.  Tnder  the  mici()scoi)e  the  chief  constituent  is  seen  to  be 
pyroxene.  We  have  it  in  two  habits,  in  some  places  an  '^ophitic 
sti'ucture  is  developed  whilst  in  other  the  augite  takes  the  form 
of  small  gi-ainiles.  The  minei-al  shows  good  examples  of  tAvinning, 
and  often  exlii])its  the  charactei'istic  cleavages  of  the  group. 
Further  examination  shows  that  there  is  a  rhombic-pyroxene  as 
well  as  the  monoclinic  augite,  and  this,  on  account  of  its  straight 
extinction,  its  almost  total  lack  of  colour  and  very  weak  pleo- 
chroism  as  well  a>  its  highly  developed  cleavage  has  been  classed 
as  Enstatite. 

In  [8144]  some  line  nuisses  or  crystals  of  this  mineral  are  to 
be  seen,  one  piece  in  particular  being  interesting,  as  it  shows  the 
deeomposition  gradually  encroaching  upon  the  whole  mass:  near 
the  centre  the  mineral  is  still  very  fresh,  but  as  the  edge  is  ap- 
proached chloritic  material  is  seen  to  fill  the  cracks  or  cleavage 
lines,  c(miing  more  and  more  in  evidence,  till  at  the  extremity  all 
iha  pyroxene  has  disappeai'ed   and  we  have  simply  a   mass  of 
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greenish  and  brownish  chlorite  adopting  a  rudely  splierulitic 
structure,  portion  of  which  might  be  taken  foi*  seri>entino. 

Though  twins  of  enstatite  are  rare,  one  was  seen  in  [8568],  in 
which  the  twinning  was  along-  one  of  the  cleavage  planes. 

In  [6052],  from  the  Last  Chance  Mine,  the  enstatite  and  augite 
are  more  difficult  to  separate  on  account  of  the  small  size  of  the 
crystals,  for  in  this  rock  as  well  as  [8568]  the  ophitic  structure 
has  disappeared,  and  the  whole  of  the  pyroxenes  are  granular. 

In  thin  sections  the  augite  has  very  little  colour  and  gives 
practically  no  pleochroic  colours,  but  with  the  crossed  nicols 
bright  colour  effects  are  obtained  as  well  as  unmistakable  evidence 
of  twinning. 

Taken  on  the  whole  the  mineral  is  very  fresh,  those  alterations 
that  have  taken  place  being  conhned  to  certain  portions  of  the 
slide.  At  the  same  time  good  instances  can  be  seen,  especially  in 
the  more  coarse-grained  examples,  of  the  mineral  altering  into 
chloritic  material;  it  being  in  some  cases  completely  converted 
into  spherulitic  aggregates  of  chlorite  which  send  out  tongues  into 
the  surrounding  felspar  by  means  of  the  cracks  and  cleavage  lines. 
In  other  examples  every  step  in  the  transition  from  pyroxene  to 
hornblende  and  biotite  can  be  traced,  the  alteration  even  extending 
beyond  this  into  a  green  chloritic  material  similar  to  that  just  re- 
ferred to.  Another  alteration  product  of  the  ferro-magnesian 
minerals  and  the  felspar  may  be  noted  here,  it  is  Epidote  which 
is  to  be  seen  in  [8568]  and  [6052]  usually  taking  the  form  of  ir- 
regular yellowish  grains  showing  slight  pleochroism  and  bright 
colours  with  the  aid  of  crossed  nicols. 

The  plagioclase  felspar  of  the  rocks  is  very  conspicuous,  form- 
ing fine  idiomorphic  lath-shaped  crystals  which  give  fine  examples 
of  twinning  on  the  Albite  plan.  The  mineral  is  very  fresh  and 
clear,  only  occasionally  showing  signs  of  saussuritisation.  Upon 
measuring  the  extinction  angles  of  the  tAvins  it  is  found  that  in 
almost  every  case  the  mineral  was  well  Avithin  the  labradorite 
margin,  30  degrees  or  over.  Quartz  is  also  present  as  an  oiiginal 
constituent  as  is  shown  by  its  micro-pegmatitic  intergrowth  with 
felspar  in  several  of  the  slides  examined  [8144] and  [8568].  Inter- 
stitial masses  and  grains  are  also  present,  and  shoAv  by  their  out- 
line that  they  were  formed  late  on  in  the  course  of  crystallisation, 
some  of  the  masses  may  even  be  secondary,  but  that  does  not  seem 
likely  in  this  group  of  the  Phillips  Rivei'  rocks,  xipatite  is  a  com- 
mon inclusion.  Titaniferous  iron  ore  is  also  to  be  seen  as  an 
original  constituent;  some  of  the  crystals,  being  in  close  conjunc- 
tion Avith  altered  or  altering  ferro-magnesian  minerals,  are  Avitliout 
doubt  of  secondary  origin.  The  undoubted  secondary  minerals, 
chlorite,  biotite,  hornblende,  epidote  and  serpentinous  matter,  have 
already  been  mentioned  in  passing.  The  most  important  one  is 
hornblende;  from  its  associations  with  the  augite  there  is  no  doubt 
that  this  is  purely  secondary,  for  all  the  steps  can  be  seen  between 
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the  unaltered  augite  to  the  fresh  green  hornblende  with  its  clear 
colours,  its  fine  cleavages,  and  in  many  cases  its  almost  perfect 
outline. 

Biotite  both  green  and  brown  in  colour  is  often  associated 
with  the  hornblende  as  an  alteration  product,  it  is  very  fresh  and 
shows  few  signs  of  decomposition,  except  for  the  presence  of 
chloritic  mattei-  at  the  fibrous  extremities  of  some  of  the  masses. 

[8140]  Altered  Diabase,  near  M.H.L.  16.  This  is  a  dark  blue 
or  blue  black  dyke  rock  showing  many  bright  cleavage  surfaces  of 
hornblende.  With  the  microscope  it  is  seen  that  the  rock  is  pi-acti- 
eally  a  mass  of  ferro-magnesian  minerals  and  their  alteration  pio- 
duets,  we  see  hornblende  in  large  masses  showing  many  twinned 
individuals  giving  fine  examples  of  prismatic  and  basal  cleavages, 
good  pleochroism  and  very  bright  polarisation  colours : — 

a  =  Straw  yellow. 
h  =  Yellowish  green. 
.  t  =  Blue  green. 

Its  structui'e  and  form  suggest  that  it  is  of  secondary  origin 
Some  of  the  masses  are  altering  and  passing  into  green  chloritic 
material.  Enstatite  is  present.  Plagioclase  felspar  is  represented 
by  a  few  odd  lath-shaped  ci-ystals.  A  little  epidote  seen,  a  grain 
or  two  at  the  most. 

This  rock  is  evidently  very  poor  in  felspar,  and  is  either  de- 
rived from  a  similar  diabase  or  the  felspar  has  disappeared  en- 
tirely, being  replaced  by  aluminous  hornblende  and  chlorite. 

[8328]  Altered  Diabase,  near  M.H.L.  67.  In  this  the  stages 
of  alteration  are  further  advanced,  although  some  felspar  (  ?)  is 
present.  It  is  a  grey  rock  with  yellowish  patches  and  appears  to 
consist  entirely  of  hornblende,  augite,  and  decomposition  products 
(bastite,  etc.). 

Under  the  microscope  we  see  that  the  main  mass  of  the  rock 
consists  of  chloritic  and  serpentinous  material,  imbedded  in  which 
are  the  remnants  of  many  of  the  original  minerals,  the  enstatite  is 
converted  into  bastite,  and  the  augite  is  present  in  very  much  more 
corroded  masses  than  in  [8322].  Felspar  is  represented  by  ill- 
defined  and  much  clouded  masses  and  patches,  generally  limited 
in  extent  and  too  impure  to  allow  a  detennination  of  the  group 
to  be  made.  Iron  ores  are  present  in  the  form  of  grains  and  cry- 
stals, the  former  often  filling  veins  penetrating  the  mass.  In  some 
parts,  too,  the  ferruginous  matei-ial  has  stained  the  adjacent 
minerals  and  alteration  products. 

Secondary  hornblende  giving  bright  polarisation  colours  and 
showing  characteristic  cleavage  is  not  rare,  generally  it  is  very 
pale-coloured  and  fibrous,  the  needles  often  resembling  tremolite. 
The  rock  is  a  serpentinous  rock  with  bastite,  and  is  clearly  an 
altered  form  of  an  enstatite  diabase. 

[8317]  Sec.  903.  Quartz  diorite  with  chalcedony,  W.R.  7385. 
This  is  typical  of  this  well-defined  type  of  dyke  rock  which  in- 
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dudes  also  [8149,  8327,  8359J.  Pla-io(dase  felspar  is  the  cliief 
constituent,  its  habit  is  usually  lath-shaped  ciystals  oi'  reet- 
ani>'ular  outline,  and  in  this  gi'oui)  of  rocks  it  is  evidenl  thai  in  the 
majority  of  instances  it  is  idioniorphic.  On  the  othei-  hand  liehls 
are  seen  in  all  the  sections  examined  that  give  good  examples  ot* 
micro-pegmatitic  intergi-owths  with  quartz.  As  I'egards  its  struc- 
ture, the  felspar  is  veiy  much  altered,  being-  almost  entirely  con- 
verted into  saussurite  from  the  centre  outwards  to  the  edg-es  of  the 
crystals.  Sufficient  evidence  was,  however,  on  hand  to  determine 
the  presence  of  repeated  twinning  on  the  albite  plan  in  the  original 
unaltered  mineral,  this  was  seen  to  the  best  advantage  in  [8149, 
8317].  Owing  to  the  state  of  alteration  of  all  the  crystals  it  is 
impossible  to  say  whether  the  mineral  contained  enclosures  in  its 
original  state,  the  masses  as  now  seen  give  no  evidence  of  this. 
In  some  sections  part  of  the  slides  show  the  presence  of  horn- 
blende hbres  and  chloritic  matter  in  the  forms  of  granules  and 
fibres  as  an  alteration  product  of  the  rock.  The  quartz  of  this 
group  is  present  in  the  usual  irregular  masses  so  much  associated 
with  the  granites,  and,  as  already  mentioned,  in  micropegmatitic 
intergrowth  witli  plagioclase  felspar.  The  mineral,  when  compared 
with  samples  from  other  rocks,  is  very  free  from  inclusions.  When 
these  are  present  tliey  generally  take  tlie  form  of  long  narrow 
needles  which  sliow  up  in  high  relief  (rutile  or  tourmaline),  or  are 
present  as  prisms  and  hexagons  of  apatite.  Zircon  was  also  seen 
in  a  similar  rock  [8149].  Silica  is  also  present  in  a  cryptoery- 
stalline  condition,  and  is  a  very  distinctive  feature  of  this  group. 
Every  slide  gives  good  examples  of  radiating  tufts  and  spherular 
aggregates  of  chalcedony  usually  associated  with  the  quartz  and 
in  [8149]  seemingly  a  decomposition  product  of  the  felspar. 

The  identity  of  the  original  ferro-magnesian  mineral  is  a 
matter  of  some  doubt,  owing  to  the  amount  of  alteration  that  has 
gone  on  since  the  rock  was  formed.  An  examination  of  all  the 
sections  shows  that  whereas  its  relationship  to  the  felspar  is  dis- 
tinctly allotriomorphic  it  is  difficult  to  say  how  it  stands  with 
reference  to  the  quartz  on  account  of  alterations  tliat  have  taken 
place. 

Some  of  the  sections  suggest  augite  in  the  long  lath-shaped 
crystals  so  often  associated  with  trachytes,  and  this  is  most  likely 
the  original  mineral  of  this  group.  AVhatever  the  primary  mineral 
was,  it  has  now^  quite  disappeared,  and  in  its  place  we  usually  get 
a  greenish  yellow  or  greenish  hornblende  with  the  characteristic 
habit  and  cleavages  of  tlie  mineral,  gi'eenish  chlorite  and  chloritic 
material  and  biotite. 

The  outward  appearance  of  this  rock  suggests  much  altered 
hornblende,  and  the  microscopic  section  proves  its  truth.  Here 
we  see  practically  none  of  the  original  mineral,  its  place  being*  entirely 
taken  up  by  secondary  hornblende,  altering  hornblende,  chloritic 
material  and  chlorite.    This  latter  product  can  here  be  studied  t<> 
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gTeat  advantage,  every  step  of  the  change  can  be  viewed,  and  it 
is  seen  to  be  much  more  complete  than  Avas  shown  in  any  of  the 
other  sections,  the  coating  of  the  felspar  crystals,  tlie  penetration 
of  the  chlorite  and  the  alteration  of  the  adjacent  felspar  into 
epidote  is  most  apparent.  Ilmenite  and  leucoxene  are  abundantly 
associated  with  the  hoi-nblende,  etc.,  in  this  section. 

[8149]  Sec.  879.  This  is  a  medium-grained  greyish  rock 
consisting  of  felsj^ai-,  cjuartz,  and  hornblende,  witli  numerous  segre- 
gations of  the  latter  mineral,  5  or  6  m.m.  in  diameter  and  rarely 
more  than  10  m.m.  apart.  The  chief  constituent  is  seen  to  be 
plagioclase,  showing  a  tendency  to  form  lath-shaped  crystals  and 
giving  some  examples  of  repeated  twinning.  Quartz  is  very  plenti- 
ful and  appears  to  have  been  the  last  mineral  to  ci'ystallise  out, 
it  is  clear,  contains  few  inclusions,  chiefly  minerals  (  f  apatite,  etc.). 
Hornblende  is  scattered  tbi'onghout  the  section,  it  is  rather  altered 
and  iron-stained,  has  a  greenish  yellow  hue,  and  is  darker  near  the 
edge.  There  is  a  good  deal  of  titaniferous  iron  present  in  the  rock. 
Zircon,  apatite,  epidote,  and  chalcedony  present  as  secondary 
minerals.  A  little  fresh,  clear,  and  bright  secondary  hornblende 
is  to  be  seen  at  the  edge  of  some  weathered  masses  of  the  same 
mineral. 

[8327]  Sec.  907.  Quartz  Diorite  near  Elverdton  Dam.  This 
is  a  mottled  rock  of  medium  grain  composed  of  masses  of  dark  green 
or  blue  hornblende  and  white  or  greenish  plagioclase.  Under  the 
microscope  the  rock  is  seen  to  consist  of  plagioclase,  hornblende, 
and  quartz  with  ilmenite  (leucoxene)  and  apatite.  As  alteration 
products  or  secondary  minerals  nu^y  l)e  mentioned  epidote,  chal- 
cedony, se(M)iidai-y  ]i()i'nl)lende  and  chlorite.  Plagioclase  is  present 
as  the  chief  constituent,  and  it  is  very  cloudy,  so  that  it  does  not 
give  good  j^olarisation  reactions,  still  its  outline  is  very  dis- 
tinct, and  suggests  this  mineral  rather  than  orthoclase.  It  often 
contains  small  inclusions  of  the  ferro-magnesian  minerals  present 
in  the  rock.  Hornblende  is  present  in  two  ages,  the  one  brownish 
in  colour  and  much  iron-stained  is  idiomorphic  and  is  fairly  plenti- 
ful. In  places  it  is  changing  into  a  bright  green  and  fresh-looking 
hornblende,  the  nature  of  which  can  easily  be  determined  on  ex- 
amining crystals  placed  adjacent  to  quartz  and  felspar.  Quartz 
is  very  nearly  as  plentiful  as  the  original  hornblende.  It  contains 
nuLierous  inclusions  consisting  of  apatite,  etc.  Associated  with  it 
are  many  masses  of  chalcedony.  A  fair  amount  of  ilmenite,  chang- 
ing into  leucoxene,  also  epidote,  chlorite,  apatite,  and  zirc{)n  are 
present. 

[8359]  Sec.  910.  Quartz  Diorite.  25  chains  N.W.  of  N.W. 
corner  of  G.M.L.  101,  Ard  Patrick.  This  is  a  medium-gTained 
granitic  rock,  the  chief  constituents  being  white  plagioclase  felspar, 
at  times  inclined  to  be  greenish  in  hue,  and  dark  green  hornblende 
which  is  generally  in  lath-shaped  crystals.  A  little  quartz  could 
also  be  recognised  by  the  aid  of  a  lens. 


33 


Under  the  microscope  cloudy  twinned  and  untwiimed  felspar 
is  seen  to  be  the  predominating  constituent;  its  usual  tendency  is 
to  crystallise  out  in  long  rectangular  crystals,  but  in  some  portions 
of  the  slide  a  fine  micro-pegmatitic  intergrowth  with  quartz  is 
seen,  in  others  there  is  not  the  slightest  doubt  that  the  felspar 
is  idiomorphic  as  regards  the  hornblende.  The  mineral  is  very 
cloudy  and  contains  many  inclusions  of  hornblende  and  chlorite. 

The  hornblende  is  present  in  two  ages,  the  original  mineral 
is  brownish  in  colour  and  only  slightly  pleochroic,  whilst  its  effect 
upon  light  with  crossed  nichols  is  not  very  marked.  The  secondary 
mineral,  however,  is  a  bright  green,  and  gives  bright  colours  and 
shows  intenser  pleochroism. 

The  older  mineral  is  much  altered,  and  is  associated  with  a 
number  of  fine  ilmenite  crystals,  and  may  have  been  formed  before 
the  felspar.  The  quartz  is  present  in  fairly  large  crystals  and 
interstitially.  On  the  whole  it  is  very  clear  and  free  from  inclu- 
sions, though  a  fair  number  of  apatite  rods  are  to  be  seen.  Its 
micro-pegmatitic  intergrowth  with  felspar  has  already  been  noted. 
A  little  brown  biotite  is  seen  and  some  chalcedony  may  be  pre- 
sent. 

This  will  be  a  quartz  diorite  rather  more  basic  than  [8149, 
8317,  8327].  Chalcedony  appears  to  be  present;  a  little  was  seen 
but  it  was  so  limited  in  extent  that  it  could  not  be  seen  to  advan- 
tage. 

[8316]  Sec.  923.  Quartz  diorite.  Near  S.W.  corner  of  G.M.L. 
132,  Darley.  This  is  a  medium-grained  rock  of  a  granitic  type, 
it  differs  from  all  the  other  specimens  from  the  district  in  the  pre- 
sence of  pink  felspar,  the  other  components  are  hornblende  and 
plagioclase,  the  ferro-magnesian  mineral  being  slightly  porphy- 
ritic. 

Under  the  microscope  the  porphyritic  structure  is  accentuated 
and  it  is  seen  that  plagioclase  is  present  in  lath-shaped  crystals 
and  in  smaller  masses,  being  in  fact  the  chief  constituent.  The 
rock  is  fairly  fresh,  and  in  consequence  we  get  good  polarisation 
results  when  compared  with  the  other  (juartz  diorites.  In  places 
micro-pegmatitic  intergrowth  with  quartz  is  to  be  seen.  Twins 
very  common,  giving  an  angle  of  15  degrees  (oligoclase-ahdesine) . 

The  quartz  is  fairly  abundant  in  small  sized  grains,  and  in 
larger  masses,  where  it  is  associated  with  the  felspar,  it  msemblevS 
the  quartz  of  the  other  classes  of  rocks  examined,  in  the  presence 
of  needles  of  rutile  (or  tourmaline)  and  prisms  of  apatite  as  inclu- 
sions, besides  more  minute  crystalline  matter  that  could  not  be 
identified.  The  ferro-magnesian  constituent  presents  interesting 
features.  The  original  mineral  has  become  greatly  changed ;  in 
places  it  is  still  present  as  a  green  hornblende,  but  as  a  rule  it 
has  become  disintegrated,  has  altered  into  epidote  and  secondary 
hornblende,  which  is  very  fresh,  and  shows  the  characteristic 
cleavages,  or  has  given  rise  to  greenish  chloritic  material  which 
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has  spj-ead  into  the  adjacent  minerals.  The  rehitionshi]:)  ])et\veen 
the  felspar  and  the  hornblende  was  difificnlt  to  ascei  tain  on  account 
of  tlie  alteration  subsequent  to  crystallisation,  but  it  is  safe  to 
assume  that  here  again  tlie  felspai-  is  idioniorpiiic,  wliei-eas  the 
quartz  is  interstitial  where  not  inter^irowii  with  the  felspar,  llmen- 
ite  and  IcucoxcMie  are  present  as  accessories,  and  show  their  usual 
features,  includiini  skeleton  crystals.  Apatite  is  pi'esent  in  some 
fine  large  prisms.  Biotite  is  to  be  s(Hm  in  tlie  masses  of  alteration 
products  resulting  from,  the  decomposition  of  the  original  ferro- 
magnesian  mass.  There  seems  no  don})r  that  some  of  the  iron  ores 
ai-e  the  I'esult  of  tlie  same  process  of  alteration. 

[8148]  Sec.  878.  Quartz  diorite,  neai-  M.L.  248,  Red  Hill. 
This  is  a  medium-gi-ained  rock  with  white  crystals  of  felspar  and 
dark  gre(Mi  lioi'nblende  in  one  part,  whilst  in  the  othei-  ))()rtion  the 
texlui'e  is  fiiiei'  and  there  are  no  large  ci'vstals.  On  one  side  of  the 
S})eciiiien  a  layer  or  IkukI  of  biotite  covers  nearly  the  whole  surface, 
showing  that  the  rock  has  been  subject  to  a  considerable  amount  of 
metamori)hic  action.  The  micro,  section  examined  shows  both  the 
tine  and  coarse-grained  rock.  In  the  latter  portion  we  find  that 
altering  plagioclase  and  secondary  felspar  (albite)  are  the  chief 
const ituents ;  the  former  is  so  much  altered  that  the  i)()larisation 
effects  ai'c  (|uite  obscured,  and  no  determination  is  possible.  The 
albite  on  the  othei'  liand  is  (juite  clear  and  fresh,  and  gives  good 
o])p(»i't unit ies  of  measuring  the  extinction  angle — 16  degrees. 

The  hoi'ublende  is  very  fibrous  in  its  structure,  ])ut  gives  tine 
polarisation  coloui's  and  (jnite  distinct  pleocliroism.  There  is  a 
good  (leal  of  iron  ore  ])resent  in  the  form  of  ilmenite.  which  by  its 
relat ionsliip  with  the  hoi'iiblende  suggests  very  forcibly  that  both 
these  minei'als  are  the  resultants  of  metamorphic  action  upon  the 
original  ferro-magnesian  minei'al,  which  contained  much  more  iron 
than  the  present  fibrous  hornblende.  Apatite  is  present  as  an 
original,  whilst  cliloi'ite  nnd  biotite  ((Miclosing  lenses  of  quartz) 
and  (juartz  are  present  as  secondaiw  minerals,  though  some  of  the 
last-named  may  be  oi-iginal. 

In  the  more  tine-grained  ])()rtions  we  have  the  same  minerals, 
but  here  \\\v\  iwv  all  uniform  in  size,  and  we  have  a  greater  amount 
of  secondary  (|uait/  and  al})ite.  The  brown  bleaching  biotite  is  also 
much  moi'e  abundant,  tlu^  whole  tine-grained  mass  reminding  one 
vei-y  much  of  the  Keisn nl ites,  though  the  colour  of  the  biotite  is 
not  identical.  In  this  loek  the  form  of  the  hornblende  is  the  most 
noticeable  feature,  for  this  variety  is  only  rarely  met  with  among 
the  othei'  I'ocks  examined.  We  generally  get  a  weathered  or  alter- 
ing hornbhuide  gi\-ing  somewliat  anomolous  colours  and  a  fresh 
secondary  foi'in  in  which — 

H  =  straw  yellow. 

b  =  dark  green. 

r  —  blue  green. 

These  colours  do  not  agree  vWth  those  gi^•en  by  the  fibrous  form 
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present  in  [8148],  wliicb  I'eads  very  pale  straw,  ureen  and  pale 
bine. 

Among  this  gTonp  of*  (jnartz  diorite  I'oeks  there  are  several 
specimens  which  are  much  Hner  in  structure;  these  are  [8141,  8313, 
etc.],  which  will  noAv  be  described,  the  lattei'  shows  white  or  pale 
patches  which  look  like  somewhat  altered  or  weathered  felspar,  as 
[8141].  This,  which  Ave  take  to  be  the  better  sample,  Avill  be  gone 
into  first. 

It  is  a  blue-black  compact  rock  showing  nothing  but  horn- 
blende crystals  to  the  naked  eye.  By  the  aid  of  the  microscope 
it  is  seen  to  consist  of  green  or  gi'eenish  hornblende  usually  in  the 
form  of  fibrous  masses  somewhat  similar  to  [8148],  but  not  differ- 
ing so  much  from  the  usual  run  of  hornblende  met  with  in  the 
diorites.  Under  the  microscope  the  general  type  of  the  rock  is  very 
like  the  diorites  just  described,  the  felspar  (plagioclase)  is  present 
in  idiomorphic  crystals  all  much  altered  and  in  irregular  masses. 
Some  of  them  show  signs  of  twinning  and  give  polarisation  colours, 
but  not  of  sufficient  value  to  enable  the  group  of  the  felspars  to  be 
diagnosed.  Albite,  however,  is  present.  The  hornblende  is  very 
similar  to  that  described  before,  and  from  its  freshness  is  pro- 
bably secondary.  \evy  little  quartz  is  present,  and  that  which  is 
to  be  seen  is  interstitial  alid  secondary.  No  accessory  minerals 
are  recognisable  in  this  rock.  Among  the  chief  constituents  the 
hornblende  is  by  far  the  most  important,  and  is  remarkable  for 
the  presence  of  small  needles  wdiich  are  forcing  their  way  into  the 
felspar  on  every  hand. 

[8313]  has  already  been  described  as  regards  the  hand  speci- 
men. Tlie  micro  slide  shows  the  rock  to  be  more  altered  than  the 
preceding.  The  hornblende  is  very  fresh  and  gives  some  splendid 
examples  of  basal  and  prismatic  cleavages  and  twins,  whilst  all 
the  masses  give  good  j^leochroism  and  polarisation  colours.  The 
felspar,  which  is  taken  to  have  been  a  plagioclase,  is  much  altered, 
some  masses  being  completely  altered  into  saussurite,  not  a  single 
mass  being  fresh  enough  to  allow  the  determination  as  to  group 
to  be  undertaken  with  success.  The  quartz  is  clear  and  contains 
fine  prisms  of  apatite,  but  few  other  inclusions.  Suggestions  of 
micro-pegmatitic  intergrowth  with  felspar  are  to  be  seen  here 
and  there.  Ilmenite  is  present  as  skeleton  crystals,  and  is 
evidently  in  part,  if  not  wliolly,  an  alteration  product  derived  from 
the  original  ferro-mag-nesian  mineral.  Sphene  and  biotite  are  also 
to  be  seen  as  well  as  a  little  epidote. 

[8565]  This  fine-grained  rock  is  somewhat  darker  in  colour, 
but  its  essential  points  agree  with  the  two  previous  rocks.  With 
the  microscope  we  see  that  it  consists  of  much  altered  felspar 
(saussurite)  and  green  hornblende  and  chloritic  material.  The 
hornblende  is  much  changed,  and  only  in  rare  intervals  gives  good 
or  fairly  good  polarisation  results.  Most  of  the  ferro-magnesian 
mineral  has  undergone  a  gTeat  deal  of  change,  and  has  even  gone 
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as  far  as  to  be  j)ai-tially  ('onvertcd  into  chloi-ite.  Sceoudai'v  albite 
and  (jiiarlz  ai-e  abiuidaiit,  filling  up  nil  the  cjwities  l)et\veen  the 
larii'er  masses  of  minerals.  Hero  we  evidently  ha\e  to  deal  with 
a  diorite  that  is  very  highly  altei-ed,  indeed,  pei'haps  more  so  than 
any  other  of  the  series;  a  roek,  too,  whieh  may  l)e  found  to  be  a 
connecting"  link  between  this  ^i-oup  and  the  so-ciijled  ^'Camp- 
tonites'^  which  are  to  be  described  later  on. 

[8465,  etc.]  Camptonites.  These  rocks  are  all  fine  <^i'ained, 
and  of  a  grey-blue  or  grey-green  coloui*.  As  a  rule  they  show  no 
definite  crystals,  thougli  traces  of  cleavage  faces  and  ci-ystal  faces 
can  easily  be  seen  even  with  the  naked  eye.  The  constituents  are 
ehiefl}^  hornblende,  which  is  present  in  large  crystals  of  a  secondai-y 
nature  [7826,  etc.]  or  in  smaller  crystals  and  giains  [7825,  8465] 
that  at  times  can  scarcely  be  t(M-med  porphyritic.  The  felspai*  is 
sometimes  i-e})resent ed  l)y  w(^athered  porphyritic  original  crystals, 
but  generally  is  only  seen  as  one  of  the  component  i>arts  of  an 
albite  quartz  matrix  or  mosaic.  Accessory  minerals  in  the  foi'm 
of  iron  oi-es,  etc.,  ai'e  to  be  seen.  As  the  structure  of  some  of  these 
diffeis  from  the  true  camptonite  type  it  has  been  thought  necessary 
to  diaw  attention  to  the  fact  before  proceeding  further. 

The  rocks  themselves  too  show  a  divei-sity  of  sti'ucture  gener- 
ally however  of  a  purely  secondary  nature.  Roughly  speaking,  they 
may  be  divided  into  two  or  three  classes.  We  have  the  series 
[8465,  etc.],  which  show  the  following  micro  structure: — 

The  lioi'nblende  is  very  abundant,  consisting  of  green  and  yel- 
lowish masses  and  lath-shaped  ciystals  scattered  pRmiiscuously 
throughout  the  Tiiass  and  adopting  a  rudely  aggregated  structure. 
Its  general  appearance  is  very  characteristic,  these  remarks  i*efer 
not  only  to  its  shape  or  form  but  also  to  its  pleochroism  and  polar- 
isation effects.  The  felspar  as  already  mentioned  is  practically 
conlined  to  the  ground  mass  where  it  and  c[uartz  form  a  very  tine 
grained  mosaic  so  charactei-istic  of  secondary  albite.  Some  of  the 
sections,  ])articularly  [7825],  show  the  remains  of  large  twinning 
por])liyrit ic  crystals  of  plagioclase,  which  are  much  altered  and  full 
of  necdh^s  and  prisms  of  green  lioi'nblende.  thrown  biotite  and 
epid(»l('  are  also  to  be  seen  as  secondary  minerals. 

In  most  of  these  sections  we  find  small  grains  of  iron  ores 
(ilmenite,  etc.),  scattered  all  over  the  field.  These  it  seems  are  the 
result  of  the  alteration  of  the  original  ferro-niagnesian  mineral 
altering  into  a  less  iron-lx^ai  iiig  form. 

[8319]  is  a  very  similar  rock  to  all  the  abo\-e,  but  shows  signs 
of  incipient  schist osity  in  the  parallel  arrangement  of  the  smaller 
hornblende  prisms. 

[8325]  is  a  rock  very  similar  to  this  group  of  Camptonites.  We 
have  the  albite  mosaic  and  grains  of  iron  ores  and  the  usual  horn- 
blende, this  latter  however  seems  to  be  altering  into  long,  clear, 
coloui'less  prisms  or  needles  that  may  be  an  amphibole,  but  which 
are  difficult  to  determine  with  certainty:  the  whole  rock  is  very 
cloudy  and  is  evidently  altered  and  weathered. 
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The  second  class  of  (yainptoniies  differs  iVom  tli(^  first  in  the 
presence  of  many  loiiu,  clear  hornblende  crystals  whicli  sec^ni  to  be 
forming*  out  of  and  on  the  smaller  masses  of  the  earlier  generation. 

[7826]  shows  the  albite  mosaic  and  the  grains  of  iron  ore  in 
their  characteristic  forms  as  noted  in  the  earlier  Camptonites.  The 
hornblende,  however,  is  different,  the  earlier  generation  is  present 
in  small  fragments  of  a  brownish  hue,  but  are  ahnost  pushed  out 
of  existence  by  the  many  masses  of  the  later  amphibole.  This  is 
seen  in  long  ragged  masses  and  well  defined  crystals  giving  good 
cleavage  lines  and  very  characteristic  pleochroism  and  polarisa- 
tion results.  Many  fine  twins  are  to  be  seen.  Quartz  is  present  in 
conjunction  Avith  the  albite,  copper  pyrites  fairly  abundant,  apa- 
tite seen.  Biotite  may  also  be  present  but  is  not  easy  to  determine 
in  this  specimen. 

[8145]  is  very  similar  to  the  preceding,  the  biotite  is  easily 
recognised  whilst  the  remains  of  porphyritic  felspar  crystals  are 
very  prominent.  A  little  apatite  is  also  noticeable  in  long,  slender 
rods. 

The  next  three  rocks,  though  they  resemble  the  preceding  to 
a  great  extent,  have  some  features  in  common  with  the  Kersantites, 
for  instance,  brown  hornblende  and  biotite  are  becoming  more 
prominent,  so  much  so  in  fact  that  it  is  a  matter  of  doubt  whether 
they  might  not  just  as  well  be  classed  as  Kersantites,  which  prac- 
tically only  differ  from  Camptonites  in  a  greater  percentage  of 
biotite  and  a  smaller  amount  of  hornblende. 

In  this  district,  at  any  rate,  the  main  features  of  the  two 
groups  and  their  constituent  minerals  only  vary  in  their  relative 
abundance  in  the  main  masses  of  the  rocks.  The  biotite  is  not 
produced  by  pressure  for  no  signs  of  schistosity  can  be  seen  on 
any  of  the  specimens. 

[8560]  contains  the  remains  of  phenocrysts  of  plagioelase  now 
converted  into  albite,  a  much  greater  abundance  of  hornl)lende 
and  a  good  deal  of  ilmenite,  giving  some  tine  skeleton  crystals.  As 
before  stated,  all  the  minerals  are  very  clear  and  look  exceedingly 
fresh. 

[8561]  similar  to  the  above,  l)ut  with  rather  finer  grained 
hornblende,  moi'e  brown  hornblende  and  ])i()tite  and  altering  fel- 
spar forming  albite  and  (juartz  and  sericite  (f). 

[8469]  is  practically  an  amphibole  rock  with  a  little  intersti- 
tial albite  quartz  and  iron  ore.  Even  in  the  hand  specimen  the 
mass  is  bristling  with  crystals  of  liornblende  showing  theii*  l)i"ight 
and  glistening  cleavage  faces. 

The  '  H^amptonites ' '  api^ear  to  pass  by  insensible  degrees  into 
typical  Kersantite  dykes,  members  of  the  former  group  being 
known  with  less  hornblende  and  considerable  biotite  and  of  the 
latter  group  witli  much  hornblende  in  addition  to  much  l)iotite. 
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[7912]  Sec.  947,  Kersantite.  300  feet  Mt.  Cattlin  Mine.  This 
rock  bears  a  great  resemblance  to  [8469]  the  (jnly  noticeable  dif- 
ference being  a  greater  proportion  of  felspai'  apparent  to  the  eye; 
the  presence  of  more  veins  and  the  pi'esence  in  them  of  quartz  and 
felspar. 

Under  the  mici-oscope  it  is  seen  at  once  that  we  are  dealini:- 
with  a  different  type  of  rock,  whereas  bluish  green,  green,  y^^llow- 
ish  gi'een  hornblendes  are  still  the  chief  constituents  as  in  [8469], 
the  percentage  of  biotite  has  risen  considerably.  This  ferro-mag- 
nesian  mineral  bears  the  same  relationship  to  the  hornblende  as 
in  the  other  rock,  similar  phenomena  being  noticed.  Again  there 
is  a  greater  amount  of  ^veathered  felspar  and  interstitial  albite, 
together  with  the  occurrence  of  rather  more  quartz  and  mica.  From 
these  facts  it  would  not  be  indefensible  to  class  this  rock  as  a  type 
intermediate  between  Camptonites  and  Kersantites. 

The  specimen  examined  is  not  very  fresh,  the  hornblende  has 
lost  some  of  its  clearness,  the  felspar  (excepting  the  secondai-y 
albite)  is  very  cloudy  and  the  mica  shows  lenticular  enclosures 
which  in  some  eases  are  possibly  calcite  and  in  others  (giving 
lower  polarisation  colours)  are  undoubtedly  quartz.  This  bio- 
tite also  shows  signs  of  altering  into -a  green  decomposition  pro- 
duct. 

[8557]  is  very  similar  to  the  above,  the  minerals  are  smaller. 
The  quartz  is  more  equally  distributed  throughout  the  rock  and 
augite  is  represented  by  a  few  small  grains. 

[7823]  shows  all  the  essential  features  of  the  above.  Chlo- 
ritic  decomposition  ])r()ducts  are  associated  Avith  the  biotite  and 
octaliedra  of  magnetite  make  their  appearance.  Two  porphyritic 
crystals  of  quartz  are  to  be  seen  in  the  section,  round  Avhich  I  lie 
other  constituents  (chiefly  the  biotite)  have  formed  themselves  in 
a  manner  Avhich  suggest  '^flow  structure or  ^*augen  structure.'' 

[8466]  shows  a  general  structure  similar  to  the  preceding  but 
differs  in  the  greater  abundance  of  small  laths  of  green  horn- 
blende and  numerous  octahedra  of  magnetite. 

[8467]  from  a  neighbouring  mine  sIioavs  much  more  olive 
brow^n  biotite  and  less  hornblende  and  has  no  quartz  phenocrysts. 

[7822]  is  like  the  preceding  but  contains  two  altering  plagio- 
clase  crystals  which  are  i^oi'phyi-itic. 

[8462]  is  similar  to  the  above  showing  a  few  quartz  pheno- 
crysts as  well  as  the  i)lagioclase. 

[8468].  In  this  we  have  a  rock  very  like  some  of  the  Camp- 
tonites as  well  as  the  Kersantites.  In  a  ground  mass  consisting  of 
a  mosaic  of  albite,  green  piisms,  rods,  or  laths  of  hornblende,  etc., 
we  have  large  porphyritic  crystals  of  corroded  biotite  being  altered 
into  long  fibrous  crystals  of  a  clear  and  colourless  hornblende 
which  gives  fine  colours  and  in  places  shows  the  characteristic 
cleavage.  To  increase  the  resemblance  a  fair  amount  of  ilraenite 
and  pyrites  is  scattered  throughout  the  rock. 
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This  will  be  an  intoi'iiiediate  type  wliieli  bears  a  i^reater  re- 
semblance  to  Kersantites  just  as  [8560,  8561,  8469]  swiuo-  towards 
the  Caniptonites. 

[8155]  See.  883,  HoiMiblende-Eclo<;ite.  llaveiisth()ip(*  Ranue. 
east  of  Ravenstliorpe.  An  analysis  of  this  rock  is  i^iven  on  paue 
27. 

Microscopical  examination  shows  a  fair  number  of  small  pale 
pink  garnets  full  of  inclusions  of  the  matrix,  in  a  schistose  mass 
of  tine  grained  quai-tz,  albite,  hornblende,  the  latter  often  showing 
a  tendency  to  form  radiating  tufts.  A  few  larg'er  phenocrysts*  of 
primary  quartz  and  very  cloudy  lath  shaped  felspars  are  present. 
Ilmenite  is  abundant,  a  few  grains  of  epidote,  bright  yellow  in 
colour,  are  also  to  be  seen.  This  Ls  an  altered  rock  of  intermediate 
composition. 

[1911].  This  is  very  similar  to  the  above,  but  contains  nmu- 
erous  garnets  and  is  rather  darker  in  colour.  The  micro-section 
shows  many  pale  clear  garnets  and  a  few  large  crystals  of  quartz 
and  felsi3ar  in  a  matrix  of  quartz,  albite  and  liornblende,  the  latter 
as  in  [8155]  being  very  abundant.  This  is  most  likely  a  portion  of 
the  same  rock  altered  in  a  similar  way. 

[1883]  is  similar  to  the  preceding  but  paler  in  colour.  Micro- 
scopical examination  shows  fine  clear  pink  garnets  full  of  en- 
closures and  pale  fibrous  hornblende  in  a  matrix  of  quartz  albite 
and  hornblende  with  countless  grains  of  ilmenite  bearing  a  great 
resemblance  to  some  of  the  so-called  ^^Caniptonites." 

[8533]  is  micaceous  and  schistose  and  is  best  termed  a  Garnet- 
iferous  biotite  schist,  the  garnets  are  A'ery  numerous  and  of  large 
size. 

[1906]  is  very  similar  but  has  much  smaller  and  fe\\er  garnets. 

ULTRABASIC  ROCKS. 

Serpentine.  — The  most  basic  class  of  igneous  rocks  is  repre- 
sented by  ail  intrusion  now  all  converted  into  Serpentine.  On  the 
surface  this  weathers  largely  into  magnesite. 

[8154]  Sec.  882,  Serpentine,  1/2  mile  AV.N.W.  of  the  Last 
Chance  mine.  This  is  a  mottled  dark  blue  and  greenish  rock  con- 
sisting of  patches  of  green  material  in  a  dark  blue  base.  Traces 
of  a  crystalline  structure  can  be  seen  particularly  at  one  edge  of 
the  specimen.  The  whole  rock  has  a  serpen'tinous  appearance. 
Tnder  the  microscope  the  rock  sliows  much  green  serpentine,  as 
Avell  as  the  remains  of  felspar  crystals.  Fi-om  the  structure  of  the 
former  and  the  distiibution  of  the  magnetite  it  seems  pi"obable  that 
the  original  rock  Avas  an  olivine  gabbro. 

[8326]  Sec.  924.  Serpentine,  2  miles  S.  of  M.L.  266.  A  blue 
black  rock  Avith  yelloAvish-green  patclies.  Under  the  microscope  the 
rock  is  seen  to  be  an  almost  pure  serpentine  Avith  mesh  structure 
and  minutely  fibrous.  A  fair  amount  of  magnetite  dust  is  present 
as  Avell  as  some  quartz  grains.    Evidently  an  altered  i)eridotite. 

See  also  '  SVmphiboiite ' '  [8322]. 
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PART    III. — Description  of  the  Mines. 

UistoricaL — The  liistoi y  of  this  field  may  he  said  to  coiumence 
in  1802,  when  the  Brothers  Steiinett*  discovered  gold  in  small 
(jnantities  in  conjunction  with  copper  and  iron  pyrites,  but  owing 
to  the  scarcity  of  fresh  water  in  this  locality  and  to  the  fact  that 
isensntional  (lisc()\eries  were  made  about  this  time  at  Coolgardie,  the 
further  pr()si)ecting  of  this  district  was  for  the  time  being 
abandoned. 

The  present  writei"  crossed  this  tiehl  upon  his  way  to  act  as 
the  first  Warden  of  the  Dundas  al)out  this  period,  and  was  so  favour- 
ably impressed  wdth  its  mineral  character  that  he  strongly  recom- 
mended further  prospecting. 

In  the  early  i)art  of  lS9n,  the  Dunn  Brothers  discovered  aurifer- 
ous (|uartz  upcn  the  westei-n  edge  of  the  mining  belt,  not  far  from 
theii'  homestead  at  ( 'ocanai'u}),  whei'e  they  ap])lied  for  a  lease  which 
they  caUed  the  Jim  Durni's  Wondei',  l)ut  although  the  official  statis- 
tics do  not  show  any  I'etuiii  from  this  lease,  it  undoubtedly  drew 
attention  to  this  distiict,  foi'  sliortly  aftei'wards  a  large  number  of 
othei's  weie  pegged  out  and  applied  for  to  the  northward  upon  the 
same  line  of  country. 

The  original  discoveries,  as  a  rule,  consist  of  fragments  of 
auriferous  quartz,  scattered  (jvei*  a  clayey  surface,  which  was  mostly 
covei'ed  with  dense  scrub,  whilst  the  reefs  had  to  be  prospected  for 
by  trenching. 

Pi'ospec^ting  in  these  early  days  was  C(!nducted  under  great  dit'h- 
cuhics  on  account  of  the  scarcity  of  fresh  water,  whilst  owing  to 
the  I'act  that  tlu^  whole  area  is  pretty  thickly  covered  with  poison 
plant,  neithei'  horses  noi*  stock  could  l)e  depastured. 

The  diseo\ery  of  this  belt  of  gohl  reefs  was  (|uickly  followed 
by  that  of  the  copper  lodes  in  the  vicinity  of  Ravensthorpe,  also  at 
the  foot  of  the  I'ange  to  the  north-eastward,  which  ni'e  now  known 
as  the  ]\It.  Tienson  grouj). 

In  the  early  part  of  1900  Mi'.  Torrington  Blatchford,  Assist- 
ant (lovei-mnent  (Jeologisl,  ins]ie(*ted  this  field,  his  report  upon 
which,  accompanied  by  a  geological  sketch  uuip,  was  j^ublished  in 
June  of  that  year  as  Bulletin  No.  o  of  this  Department. 

On  account  of  fuii:her  discoveries  being  made  during  the  same 
yea!',  of  the  Mt.  Desmond  and  Kundip  Centres,  a  further  inspec- 
tion became  necessary;  therefore,  the  services  of  the  present  wiiter 
were  requisitioned,  his  repoi-t  a])pearing  in  the  Annual  Progress 
Report  of  this  Dei)artment  for  1001. 

Eai'ly  in  the  year  lOOi),  Mr.  A.  Montgomery,  State  Mining  En- 
gineer, visited  this  field  with  the  object  of  advising  the  Government 
regarding  the  erection  of  State  Smelting  Works,  and  his  full  re]")oit 
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in  pamphlet  form  was  publislied  by  the  Mines  Department  in  the 
same  year.  These  smeltino;*  works  were  then  erected  and  run  witli 
varying'  success,  first  at  a  position  upon  the  Cordingup  Creek,  and 
later  at  the  present  site,  which  is  about  one  mile  to  the  eastward  of 
the  town. 

The  State  Mining'  Eng'ineer\s  report  was  supplemented  by  one 
dated  June,  1905,  published  in  the  Annual  Report  of  the  Mines 
Department  for  1904,  and  also  by  notes  on  the  progress  of  the 
State  Smelting  Works  in  the  Annual  Reports  for  the  years  1905  and 
1906. 

In  the  year  1906,  these  works  were  sold  by  the  Grovernment  to 
the  Phillips  River  Gold  and  Copper  Company,  Limited,  who  have 
now  greatly  increased  their  capacity  by  the  addition  of  reverberating 
furnaces  and  a  converter. 

ToAvards  the  end  of  1907,  the  State  Mining  Engineer  was  agmn 
despatched  to  the  field  with  the  object  of  advising  the  Minister  as 
to  whether  the  prospects  of  the  district  warranted  the  Government 
in  the  construction  of  a  railway  line  from  the  Coast;  his  full  report 
appeared  in  the  Annual  Report  of  the  Mines  Department  for  1907. 
Mr.  Culling-worth,  the  Inspector  of  Mines,  also  m^ote  several  reports 
which  appeared  in  the  Press  of  the  same  year.  Since  many  of  the 
mines  examined  and  reported  upon  by  these  officers  are  either 
closed  down  or  an  inspection  of  the  upper  levels  is  now  impossible, 
it  will  assist  very  greatly  in  the  study  of  these  ore  deposits  if  the 
reports  above  referred  to  are  read  in  conjunction  with  the  present. 

The  railway  line  is  now  an  accomplished  fact,  whilst  several 
g'ood  reservoirs  have  been  constructed,  which  supply  water  botli 
for  domestic  and  mining  purjDoses. 

The  Mines. — This  field  is  at  the  present  time  passing  through 
a  period  of  extreme  depression,  which  is  very  generally  ascribed 
to  what  is  called  the  '^slump  in  the  copper  market,''  if,  however, 
the  market  price  obtained  for  this  metal  a  few  years  back  is  re- 
called, it  will  at  once  be  apparent  that  this  cannot  be  the  sole 
reason,  since  the  present  price  is  as  higli  as  it  was  at  the  inception 
of  the  field,  the  low  value  being  more  apparent  than  real,  since  it 
is  only  comparatively  so  with  the  abnormally  high  figure  reached  a 
year  or  so  back. 

The  low  market  is,  therefore,  clearly  not  responsible  for  the 
existing  state  of  things,  which  may  with  much  greater  reason  be 
ascribed  to  the  liberal  Government  assistance  which  has  enabled  men 
without  capital  to  mine  the  richest  portions  of  a  number  of  lodes 
from  the  surface  down  to  the  water  level  and  to  dispose  of  the  ore 
for  cash  at  the  State  Smelters  ux)on  the  most  favourable  terms, 
the  result  being  that  so  long  as  the  rich  and  cheaply  worked  bunches 
lasted,  a  mild  boom  set  in,  whilst  this  was  further  prolonged  by  the 
rise  in  the  copper  market  above  referred  to,  which  rendered  much 
loAver  grade  ore  payable. 

Upon  the  top  of  this  boom,  certain  capitalists  secured  oi)tions 
over  a  number  of  properties  and  upon  these  Adgorous  deA'elopment 
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was  ('oniiiienced,  with  the  I'esuh  that  a  considerable  impetus  was 
♦4'iven  to  business  in  the  town,  wliere  a  large  number  of  new  build- 
ings Avere  erected.  0\\nng',  howevei*,  to  the  sudden  fall  in  the  market, 
it  was  found  impossible  at  the  time  to  launch  these  mines  success- 
fully upon  the  London  market,  and,  in  consequence,  some  have  been 
abandoned,  whilst  upon  the  lemainder  only  a  limited  number  of 
men  are  employed. 

At  the  present  time,  a  large  number  of  the  smallei"  mines  are 
at  a  standstill,  owing  to  the  fact  that  the  <>Teater  ])ortion  of  the 
marketable  ore  above  the  water  level  has  been  i-aised,  whilst  funds 
ai'e  not  available  i'nv  the  [)urchase  of  the  necessary  machinery  to 
develop  them  fuilhei',  the  consequence  being  that  the  owners  have 
been  Ii\  ing  in  hope  that  the  comp'letion  of  the  railway  line  would 
eithei'  cause  n  very  considerable  reduction  in  the  smehing  charges 
or  a  revival  of  intci-est  to  take  place,  which  latter  would  enable 
them  to  sell  out  at  a  piolit,  but  since  these  properties  have,  in  the 
majoiity  of  cases,  been  so  favourably  reported  on  officially,  a  nuich 
higher  price  is  expected  than  there  is  any  likelihood  of  being  ob- 
tained. 

'Die  condition  of  the  small  holders  upon  this  field  is,  therefore, 
in  a  vei  y  bad  way,  w^hich  neither  the  raihvay  line  nor  cheaper  smelt- 
ing can  but  temporarily  relieve,  foi-  if  during  the  boom  time  the 
lease  owners  were  unable  to  purchase  plant  to  work  their  mines 
below  the  water  leA'el,  they  have  little  prospect  of  doing  so  upon 
the  realisation  from  lower  grade  ores. 

There  can  be  no  (juestion  but  that  the  future  of  this  field  is 
entirely  dependent  upon  the  introduction  of  outside  capital,  it  is, 
therefore,  to  be  sincerely  hoped  that  those  properties  still  held  by 
the  Phillips  River  Gold  and  Copper  (^ompany  will  develop  up  to 
expectations,  for  if  such  is  the  case,  confidence  will  be  established 
and  many  others  will  be  taken  up  and  w^orked.  Should,  however, 
anything  miforeseen  occur  to  cause  this  company  to  cease  opera- 
tions, this  field  may  Ije  considered  as  dead,  for  it  would  be  impossible 
to  induce  persons  to  provide  further  capital  for  a  considerable  time 
upon  the  top  of  an  acknowledged  failure. 

In  the  description  of  the  mines  which  follows,  the  three  main 
centres  of  Ravensthorpe,  Mt.  Desmond  and  Kundip,  have  been  taken 
separately,  whilst  the  first  mentioned  of  these  has  been  subdivided 
into  three  gi'oups,  called  respectively,  the  Western,  the  Central, 
and  the  Eastei*n. 

The  first  of  these  latter  embrace  the  earliest  discovered  lodes, 
which  are  contained  in  what  may  be  called  the  auriferous  belt,  but 
since  these  are  now  practically  abandoned,  any  reliable  information 
regarding  them  can  only  be  obtained  by  reference  to  the  official 
publications  previously  mentioned,  and  this  remark  also  applies  to 
certain  of  the  copper  mines  in  the  Central  and  Eastern  Groups  of 
the  Ravensthoipe  (\ntre. 

Generall}^  speaking,  the  lodes  are  of  one  character,  viz.,  basic 
intrusions,  usually  highly  ferruginous  and  siliceous  at  the  surface, 
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where  they  are,  as  a  rule,  pi'aelieally  destitute  of  copper,  but  fairly 
rich  in  ^oM,  whilst  in  the  balance  of  the  oxidised  zone  they  may,  in 
addition  to  gold,  carry  a  considerable  percenta<>'e  of  copper,  which 
occurs  in  the  form  of  ferruginous  oxi-carbonates.  In  the  sulphide 
zone  and  below  the  water  level,  the  gold  values  perceptibly  decrease, 
or  practically  cease,  whilst  the  copper  and  iron  ores  pass  directly 
from  cai'bonates  and  oxides  into  primary  sulphides,  with  scarcely 
any  indication  of  secondary  sulphide  enrichment. 

The  I'icher  portions  of  both  the  copper  and  g^old  lodes  above  the 
ground  water  level,  are  purely  secondary  enrichment,  lacking  both 
size  and  detiniticai,  and,  therefore,  cannot  cori'ectly  be  described  as 
shoots,  whilst  below  it,  the  sulphides  are  mostly  disseminated 
through  a  body  of  lode  stuff  of  considerable  size,  upon  w^hich  in 
only  one  or  two  instances,  has  sufficient  development  been  done  to 
prove  their  character. 

With  the  exception  of  the  Mt.  Cattlin  and  the  Elverdton  mines, 
little  has  been  done  below  the  water  level,  therefore,  it  is  at  the  pre- 
sent time  impossible  to  state  with  any  degree  of  certainty  how  these 
ore  bodies  will  behave  at  a  greater  depth,  bnt  so  far  as  the  evidence 
g'oes  they  will,  in  the  majority  of  cases,  prove  to  be  of  too  limited 
extent  to  be  payable  Avhen  the  hard  country  is  struck;  others  again 
promise  to  be  a  fair  size,  but  of  very  low  grade,  whilst  the  remainder 
which  are  of  considerable  size,  promise  to  yield  a  large  quantity 
of  low  grade  ore  suitable  for  concentration. 

Some  of  the  mines  are  worked  exclusively  for  gold,  but  these, 
like  those  in  the  Western  Group,  Avill,  in  all  probability,  make  into 
low  gjade  copper  lodes  at  a  depth  when,  even  if  the  gold  values 
do  not  fall,  the  veins  are  too  small  and  the  values  too  low  to  be 
worked  profitably  in  the  hard  country  below  the  water  level. 

In  the  copper  mines  proper,  the  ore  has,  up  to  the  present, 
been  hand  picked,  the  higher  grade  sent  to  the  smelting  works  and 
the  more  siliceous  lower  grade,  if  carrying  high  gold  values,  to  the 
batteiy,  by  which  latter  process  about  40  per  cent,  of  the  contents 
is  recovered,  Avhilst  the  sands,  after  passing  over  Wifley  Tables, 
contain  too  high  a  percentage  of  copper  to  be  amenable  to  cyanide 
treatment. 

The  returns  furnished  by  the  various  mine  owners  do  not 
represent  the  tonnage  raised,  since  a  large  quantity  of  the  low  grade 
ore  is  thrown  upon  one  side,  whilst  the  balance  is  divided  into  two 
classes,  one  called  firsts,  or  copper  oie,  and  the  other  seconds,"  oi* 
crushing  stone.  The  tirst  of  these  is  sold  upon  assay  and  the  returns 
furnished  being  total  metallic  contents,  whilst  the  second  is  crushe<l 
at  a  battery,  when  the  extraction  return  is  given,  which,  as  before 
stated,  is  usually  only  about  half  of  the  total  gold  contents.  The 
concentrates  from  the  battery  treatment  are  also  smelted  for  copper, 
but  the  returns  under  this  head  do  not  show  the  total  amount  of  ore 
from  which  they  were  obtained,  but  in  its  place  only  the  tonnage 
of  a  concentrated  portion,  whilst  the  value  given  in  pounds  sterling 
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does  not  i'e]:>reseiit  the  sum  paid  for  the  oi-e,  but  the  full  market  price 
at  the  time  of  the  metallic  copper  contents  of  the  ore. 

lender  the  liold  lelurns,  u])on  the  other  hand,  the  number  of 
tons  crushed  are  .ui\'en,  l)ul  against  this  only  the  quantity  of  gold 
lecovei'ed  by  nmal<>amatioii,  which  is  usually  under  half  the  con- 
tents. It  will  be  aiJ])arent  from  this  that  the  value  of  one  portion 
of  the  ore  is  over  stated,  since  no  deductions  are  mad-e  for  loss,  but 
in  the  second  it  is  not  credited  with  the  concentrates  which  actually 
are  a  portion  of  it,  whilst  the  value  of  the  ore  is  absolutely 
fictitious,  because  it  ie})iesents  the  total  metallic  contents  reduced  to 
its  highest  state  of  purity  u[)()n  the  London  market. 

In  the  folloAving  table,  the  totals  show  all  the  ore  treated,  either 
by  smelting  or  battery,  the  gold  ])eiiig  the  total  of  the  assay  returns 
from  account  sales  notes  added  to  the  (juantity  recovered  by  amal- 
gamation, and  is  stated  in  fraction  of  ounces  per  ton,  whilst  the 
copper  contents  is  based  upon  a  percentage  of  the  total  tonnage 
treated. 

in  the  gi'aiid  total  for  the  last  eight  years  of  this  field's  exist- 
ence, it  is  shown  tiiat  the  ore  which,  upon  the  average,  contained  4 
per  cent,  of  copper  and  1/2  ounce  of  gold,  may  be  roughly  valued 
at  £4  10s.  per  ton.  The  vers^  apparent  falling  off  in  the  value  of 
the  copper  ore  production  for  1908  is  more  apparent  than  real, 
being  entirely  due  to  the  fact  that  the  smelting  w^orks  Avere  closed 
down,  therefore  little  ore  was  sold,  whilst  a  larger  quantity  Avas 
crushed  as  seconds. 

The  usual  practice  of  dealing  with  such  questions  as  Avater 
sup])ly,  timl)er.  fuel,  fluxes,  means  of  transport,  smelting  works, 
machine)  y  and  mining  methods,  together  with  the  class,  quantity, 
and  suitability  of  the  ore  for  smelting,  concentration,  or  other  metal- 
lurgical treatment,  will  not  be  touched  upon  here,  since  they  have  al- 
ready l)een  so  exhaustively  reported  upon  by  the  State  Mining  En- 
gineer, to  whose  province  they  properly  belong. 


Table  showing  the  Yield  of  Gold  and  Copper  from  the  Phillijjs* 
Biver  Gold  field. 


Year. 

Ore 

Gold 

Rate 

Copper 

Copper 

treated. 

therefrom. 

per  ton. 

therefrom. 

value. 

tons. 

ozs. 

ozs. 

tons. 

0 

1900 

34.00 

36.72 

1.08 

10.18 

30.00 

1901 

1,281.14 

665.83 

0.52 

258.54 

20.00 

902 

9,()98.50 

7,441.30 

0.76 

23.36 

0.24 

1903 

9,741.08 

7,050.73 

0.72 

214.59 

2.20 

1904 

9.738.49 

4,016.63 

0.41 

485.02 

5.00 

1905 

5,098.54 

2,563.26 

0.50 

307.66 

6.00 

K06 

5,08().()8 

2,779.89 

0.54 

287.24 

5.63 

1907 

14,104. ()2 

4,313.87 

0.31 

658.73 

4.67 

To  June,  1908  .  . 

3,011.38 

1,718.18 

0.50 

62.95 

1.74 

Total     .  . 

58.394.43 

30,586.41 

0.52 

2.308-27 

4.00 
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THE   HAYENSTHORPE  (CENTRE. 
This  ceiilrc  iiK'liides  three  (juite  distinet  groups  of  mines  which  lie 
round  tlie  township  from  the  nortli-eastward  to  the  south-west- 
ward. 

Tlie  hrst  of  these,  which  may  be  chINmI  the  Western  ^roup, 
stretches  in  one  almost  unbroken  line  cii^lit  miles  in  length,  which 
strikes  in  a  north-east  and  soutli-west  dii'eetion,  the  nearest  point 
of  which  belt  is  about  two  miles  nortli-west  of  the  toAvn. 

These  mines,  without  exception,  were  orig-inally  worked  ex- 
clusively for  i>'old,  some  of  them  earryinu'  fairly  higii  values  near  the 
surface;  at  greater  depths,  however,  when  the  sulphide  zone  was 
reached,  they  invariably  become  ])oor. 

There  are  only  two  in  this  group  worthy  of  the  name  of  mine, 
viz. :  the  Maori  Queen  and  the  Floater,  the  latter  being  the  only  one 
still  held,  although  at  i)resent  under  exemption. 

The  second  or  Central  group  consists  entirely  of  copper  mines, 
which  lie  scattered  in  an  irregular  manner  in  the  zone  of  dislocation 
which  is  situated  immediately  to  the  northward  of  the  town, 
and  extends  as  far  as  the  Mt.  Cattlin  mine. 

This  group  contains  the  original  coi)per  discoveries  of  this  field 
and  also  the  deepest  mine. 

The  Eastern  group  are  also  coppei'  mines,  which  lie  in  the  con- 
tact zone  close  to  the  base  of  the  range,  but  strike  ofl  from  it  in  a 
westerly  direction. 

As  before  stated,  the  gold  mines  are  practically  all  closed  down, 
whilst  with  the  exception  of  one  or  two  of  the  copper  mines  they  are 
pretty  Avell  in  the  same  condition,  the  reason  in  the  first-mentioned 
case  being  that  the  values  gave  out  in  the  hard  country,  and  in  the 
latter  i3ractically  all  the  accessible  ore  has  been  I'aised,  Avhilst  that 
in  the  hard  country  beloAv  the  Avater  le\^el  cannot  be  Avorked  Avithout 
machinery,  even  if  the  lode  prove  to  be  large  and  rich,  of  AA^hich  in 
most  cases  there  is  very  considerable  doubt. 

The  Western  Group.— In  the  greenstone  area,  Avhich  lies  to  the 
north-AvestAvard  of  the  toAvn,  a  belt  of  mines  about  eight  miles  in 
length  have  been  Avorked  for  gold. 

This  group  of  mines,  although  the  first  discovered  upon  the  field, 
have  not  as  a  rule  been  extensively  Avorked,  and  are  now  mostly 
abandoned  oAving  to  the  small  size  of  the  lodes,  the  limited  extent  of 
the  payable  stone,  and  the  hardness  of  the  enclosing  rock  below  the 
Avater  level. 

Outcro|)s  are  of  rare  occurrence,  the  surface  being  usually 
covered  by  a  layei*  of  I'ed  clay  about  six  feet  in  thickness,  clothed  by 
fairly  dense  scrub,  the  only  indication  of  reefs  being  strewn  frag- 
ments of  quartz. 

The  lodes  in  this  area  are  mostly  siliceous  and  uuu4i  iron-stained 
enclosed  in  a  solid  ami)hibolite  countiT  often  intei'sected  i)y  snuill 
pegmatite  djd^es. 


54 


At  a  compai'atively  shallow  (lei)tli,  and  before  the  ^uToiuid  water 
level  is  reached,  sulphides  of  iron  and  copper  make  their  appearance, 
and  the  lode  matter  passes  into  a  schistose  greenstone,  whilst  o-oki 
values  matei'ially  decrease. 

For  particulai^  with  re^iard  to  them  reference  should  be  made 
to  the  previous  official  i-eports  mentioned  in  the  introduction. 


Tahlr  slunriru)  the  Yield  of  the  Mines  of  the  Western  (ir(ni[)  — 
Ravensthorpe  Centre. 


Year. 

Name  and  Number  of  Lease. 

Ore  treated. 

Gold  there- 
from. 

Copper 
there- 
from. 

tons. 

ozs. 

tons. 

1902 

Alpha,  G.L.  20  .. 

10.00 

2 

63 

1902 

All  for  the  Best,  G.L.  3  . . 

35.00 

18 

92 

190  5-7 

Bobby  Dazzler,  G.L.  115 

18 

00 

38 

59 

1902 

Bridgetown,  G.L.  15 

15 

00 

8 

76 

1902 

Christiana,  G.L.  36 

50 

00 

13 

14 

1902 

Commonwealth,  G.L.  10  .  . 

60 

00 

28 

91 

1902 

Coronation,  M.L.  48 

31 

00 

18 

14 

1902 

Cousins  Glory,  M.L.  13    .  . 

80.00 

32 

46 

1902 

Cumberland,  G.L.  38 

20.00 

3 

50 

1902-4 

Ellendale,  M.L.  26 

70 

00 

36 

80 

1906 

Ellen  Tommy,  G.L.  93    . . 

34 

00 

14 

26 

1904 

Eureka,  G.L.  64    . . 

29 

00 

33 

38 

1901-8 

Floater,  M.L.  21    .  . 

12,881 

19 

10,933 

81 

.49 

1902 

Floater  Proprietary,  G.L. 45 

30 

00 

14 

89 

1902-3 

Golden  Link  (Day  Light), 
G.L.  63 

45 

00 

30 

25 

1902-7 

Grafter,  M.L.  202  .  . 

295 

65 

370 

89 

1.99 

1902 

Harwick,  G.L.  41  .  . 

15 

00 

8 

76 

1901-4 

James  Henry,  G.L.  26 

406 

00 

514 

67 

1902-5 

Jubilee  (Diamond  Jubilee), 
G.L.  75 

124 

00 

58 

94 

1902-3 

Lady  Jessie,  M.L.  74 

77 

00 

58 

43 

1902-4 

Lucy,  G.L.  21 

269 

00 

174 

78 

1902-3 

Maori  Chief,  M.L.  4 

22 

00 

15 

54 

1901-7 

Maori  Queen,  G.L.  1 

5,086 

17 

4,100 

53 

.18 

1902-7 

Mt.  Elya  (Princess  Roval), 
G.L.  88 

160 

50 

106 

07 

1903-5 

Plantagenet,  G.L.  76 

556 

00 

185 

92 

1902 

Sirdar  (Two  Bobs),  G.L.  60 

66 

00 

49 

45 

1902 

Waratah,  G.L.  34 

6 

00 

2 

06 

Total 

20,491 .51 

16,874.48 

2.66 

Maori  Queen,  (l.M.L.  1.  (Plate  I.).  — This  the  lirst  iz-old-uiiniuLr 
lease  issued  in  this  district,  is  situated  about  '1^ -?  miles  the  north- 
eastward of  the  township.  It  was  worked  for  some  years  by  the 
Phillips  River  (rold  Miniui^"  Co.,  X.L.,  who  equipped  it  with  a  battery 
and  windinu  enuine,  and  raised  and  treated  over  5,000  tons  of  stone. 

The  lode,  which  has  a  north-easterly  course,  has  been  traced  at 
the  surface  for  a  leng'th  of  S"^  o  chains  by  a  series  of  shafts  and 
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trenches,  but  of  this  only  2(S0  feet  proved  to  earry  hi.i^h  eiioiii^h  \'nhie< 
to  be  payable,  whilst  in  this  section  the  hxh:'  was  iiiteisecled  ])y  a 
dyke  of  barren  rock  40  feet  in  width. 

This  reef  dijDS  to  tlie  north-Avestwai'd  at  an  an^le  ot*  To  de<iiees 
to  the  70  feel  level,  below  which  it  pitched  and  went  down  neai'ly 
vertically. 

In  the  oxidised  zone,  which  extends  only  to  a  depth  of  30  feet, 
the  lode  was  aliout  4  feet  in  width,  but  below  this  it  became  hio'hly 
mineralised,  and  carried  a  little  chalcopyrite,  whilst  in  size  it  varied 
from  1  to  4  feet,  which  became  further  I'educed  to  fi'om  6  to  1(S 
inches  at  the  bottom  of  the  main  shaft.  From  the  surface  down  to 
the  w^ater  level  (about  .SO  feet)  that  poifion  of  the  lode  lyin^-  to  the 
southward  of  the  dyke  has  been  sto})ed  for  a  lenoth  of  TOO  feet,  but 
of  this  oidy  the  40  feet  nearest  to  the  intrusion  was  of  hio'h  g-rade, 
and  this  portion  only  was  sloped  down  to  the  200  feet  level  when 
even  this  became  poor. 

In  the  northern  Avorkini>s  the  lode  has  been  sloped  to  the  70  feet 
level  for  a  len<^fh  of  70  feet,  bnt  below  tbis  only  the  nortbern  section 
of  20  feet  has  been  sloped  down  to  the  100  feet  level. 

The  footwall  of  this  lode  is  i>'i'anitic,  and  the  han^^inu'  wall  is 
amphibolite,  whilst  a  lar^e  acidic  dyke  and  several  small  ])ei4matite 
veins  intersect  it. 

Tt  has  recently  been  worked  in  the  npper  levels  by  some  Avork- 
ini>'  minei's,  but  has  since  been  entirely  abandoned. 


2'able  showing  the  Yield  of  the  Maori  Queen  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold, 
therefrom. 

Rate 
per  ton. 

1901 
1902 
1903 
1904 
1905 
1907 

Maori  Queen,  G.L.  1 

Do  

Do  

Do  

Do  

New  Maori  Queen,  G.L.  119 

tons. 

170.00 
2,720.00 
1,490.00 

600.00 
90.00 

^16.17 

ozs. 

139.6. 
1,811.14 
1,087.15 

770.76 

240.25 
51.59 

ozs. 

.82 
.66 
.73 
1.21 
:  .66 
3.20 

5,086.17 

4,100.53 

.85 

*Yielded  .18  ton  copper. 

Plant agenet^  M.L.  50.— This  old  abandoned  mine  is  situated 
jnst  within  the  greenstone  area,  about  half-a-mile  to  the  westward 
of  the  Maori  Queen. 

The  reef,  which  strikes  in  a  north-easterly  direction,  and  under- 
lays slightly  to  the  north-west,  has  been  sunk  upon  at  two  prjints  to 
a  depth  of  about  70  feet,  the  stone  being  fairly  rich  near  the  surfac^e, 
but  became  very  poor  in  the  sulphide  zone  which  came  in  below  30 
feet.  The  stone  also  became  more  schistose,  and  very  hard,  carry- 
ing a  litfle  chalcopyrite. 
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Table  showing  the  Yield  of  the  Plantagenet  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1903 
1904 
1905 
1905 

Plantagenet,  G.L.  50 
Do. 
Do. 

Planet,  G.L.  76     . . 

tons. 
160.00 
282 . 00 
27^00 
87.00 

ozs. 
109.75 

53 . 64 
9.07 

13.46 

ozs. 

.68 
•17 
.33 
.15 

Total     . . 

556.00 

185.92 

.33 

Grafter,  G.M.L.  202.  — This  lies  a  short  distance  to  tlie  north- 
westward of  tlie  Plantagenet,  and  attracted  considerable  attention 
in  the  early  days  on  account  of  the  richness  of  the  stone,  the  first 
parcels  of  which  averaged  about  3  ozs.  of  gold  to  the  ton. 

There  are  three  lines  of  lode  on  this  lease,  the  western  one,  which 
strikes  north  and  south  with  a  dip  to  the  westward,  has  been  simk 
upon  to  a  depth  of  about  70  feet;  it  varies  from  12  to  48  inches  in 
width,  and  is  cut  through  by  a  small  pegmatite  vein. 

The  next  vein,  which  strikes  a  little  to  the  east  of  north  and  dips 
at  an  angle  of  75  degrees  to  the  westward,  has  also  been  sunk  upon 
to  a  depth  of  70  feet;  it  is  a  dense  quartz,  making  into  foliated 
greenstone  carried  between  good  walls,  but  although  of  high  grade, 
it  averaged  only  about  one  foot  in  thickness. 

The  other  lode,  which  had  an  ironstone  outcrop,  is  called  the 
copper  lode,  and  this  has  been  sunk  to  a  depth  of  30  feet,  and  also 
crosscut  from  the  70  feet  shaft  last  mentioned,  which  is  about  30 
feet  distant.  It  is  about  5  feet  in  width,  but  was  of  h^w  grade;  68 
tons  of  hand  picked  ore  smelted  in  19()()-7  returned  only  3  per  cent, 
of  metallic  coi)per. 

Table  showing  the  Yield  of  the  (rrafter  Mine. 


Year.     Name  and  Number  of  Lease.     i  j      . , 

I  crushed.    I  therein 


tons. 

ozs. 

ozs. 

1902 

Grafter,  G.L.  17 

66.00 

99.34 

1.50 

1903 

Do.  do. 

125.00 

192.15 

1.54 

1904 

Do.  do. 

36.50 

44.94 

1.23 

1905 

Do.  do. 

*20.03 

1906 

Graftei',  G.L.  202 

8.79 

1.76 

".20 

1907 

Do.  do. 

t59.56 

12.67 

.21 

Total  

295.85 

370.89 

1.29 

*  From  cyanide.       f  Yielded  1 . 99  tons  of  copper. 

^  Floater.  G.M.L.  S2  (Plate  II.).— This  mine  was  called  the 
Floater  by  the  original  prospectors  fi'om  the  fact  that  no  reef  out- 
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cropped,  but  some  fairly  rich  specimens  of  auriferous  quartz  were 
discovered  lyin^-  about  upon  the  surface  (called  '^floaters''),  the 
vein  from  which  they  were  derived  being  only  located  after  s<jine 
6  feet  of  clay  was  sunk  throug'h. 

It  is  situated  about  2^/4  miles  north  of  Ravensthoi-pe,  and  has 
been  held  for  some  years  past  by  the  Gilbert  Gold  Mines,  Ltd.,  who 
have  equipped  it  with  a  battery  and  windiii,^  ciiuiiic 

The  reef  proved  to  have  an  easterly  couise  and  to  go  down 
nearly  vertically,  but  ahhoui^h  it  was  traced  at  the  surface  foi-  n 
considerable  distance  by  trenches  and  shallow  shafts,  it  was  oidy 
rich  for  a  short  distance.  The  zone  of  enriclmieut  goes  down  neai'ly 
vertically,  but  with  a  slight  pitcli  to  the  eastward;  it  averages  70 
feet  in  length  and  8V2  feet  in  tliickness,  and  has  been  followed 
doAvn  for  a  depth  of  316  feet. 

A  main  vertical  shaft  has  been  sunk  in  the  ore  body  to  a  depth 
of  236  feet,  from  w^hich  the  lode  has  been  worked  by  three  levels, 
the  No.  1,  or  GO  feet,  has  been  driven  for  a  distance  of  120  feet 
north  and  240  feet  south  in  payable  ore  for  a  lengfh  of  only  68  feet. 

Above  this  level  the  stone  was  mostly  quartz,  much  ironstained, 
and  often  showing  a  considerable  quantity  of  gold,  but  below  this 
its  character  changed  to  the  typical  schistose  greenstone  containing 
sulphides  of  iron  and  copper  and  in  places  a  little  telluride  of 
bismmth.  It  also  contains  quartz  in  veins  and  btmches  often  tirmly 
attached  to  the  walls  of  the  lode,  wliich  are  irregular  and  show  no 
signs  of  movement.  The  lode  was  intersected  at  several  points  by 
thin  flat  veins  of  pegmatite,  called  mica  bars  owing  to  the  fact  that 
they  consist  largely  of  that  mii^ieral. 

The  ore  body  attained  its  maxinnmi  longitudinal  extent  at  a 
depth  of  110  feet,  where  it  was  104  feet  in  length,  below  which  it 
rapidly  diminished,  being  64  feet  at  the  236  feet  level  and  only 
44  at  the  winze  bottom,  which  is  286  feet  below  the  surface. 

The  gold  values  also  steadily  decreased  with  depth,  starting 
at  1.14ozs.  per  ton  in  the  upper  levels  and  falling  to  .12oz.  at  the 
bottom. 

Table  showing  the  Yield  of  the  Floater  Mine. 


Year. 

Name  and  Numbej:  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 

Floater,  G.L.  43 

Do.  do. 

Do.  do. 
.     Do.  do. 

Do.  do. 

Do.  do. 
Floater,  G.L.  82 

Do.  do. 

tons. 
*49.19 
3,558.00 
5,740.00 
3,135.00 
151.00 
96.00 
140.00 
12.00 

ozs. 
104.79 
4,060.28 
4,9  9.32 
1,628.99 
62.89 
88.87 
59.60 
19.07 

ozs. 
2.13 
1.14 
0.85 
0.52 
0.41 
0.92 
0.42 
1.59 

Total  

12,881.19 

10,933.81 

0.58 

*  Yielded  0.49  ton  of  copper. 
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James  Henrt/,  G.iVI..L.  2(). — This  is  one  of  the  typical  auriferous 
lodes  of  the  district,  the  chai'actei'  of  wliicli  is  that  they  do  not  out- 
crop at  the  surface,  where  the  only  indication  of  tlieir  presence  was 
<jriven  by  sti'ewn  (juartz  frag'inents  containing  o-old. 

Beneath  a  few  feet  of  clay  the  cap  of  a  feiru<:'inous  Cjuartz 
reef  was  discoxei'ed,  which  had  a  strike  of  about  'A')  de^-i-e^s  east 
of  noi'th  and  a  dij)  of  from  75  to  80  de^irees  to  the  westward. 

A  main  shaft  has  been  sunk  to  a  depth  of  12(5  feet  in  a  nu's- 
sive  hoi-nblendc  lock  containin<i'  laro-e  crystals  of  tiiat  mineral, 
brackish  Avater  heinu'  struck  at  a  depth  of  90  feet,  wliicli  made  at  the 
rate  of  4,000  luallons  in  the  24  houi's. 

Al  a  de])tli  of  SO  feet  a  level  Avas  driven  foi*  a  lentith  of  SO  feet, 
in  which  the  payable  oi'e  Avas  G5  feet  in  lenofh  and  averag-ed  about 
2  feet  in  width.  This  body,  Avhich  has  apparently  a  northerly  ])itch. 
is  said  to  have  been  stoped  up  to  the  surface,  but  cannot  have 
averaiied  more  than  one  foot  in  thickness  if  the  tonnaiie  re])oi'ted  as 
I'aised  fiom  this  mine  is  correct. 

The  upper  portion  of  this  lode  Avas  oxidised,  but  from  40  feet 
or  50  feet  down  it  contained  lar^-e  f|uantities  of  iron  and  a  little 
j^ppei'  ])yrites. 

J,,  small  weslei'u  vein  has  also  l)een  Avorked  by  an  opencut,  and 
sevei-aJ  snuui  shafts  to  a  de})th  of  40  feet.  This  underlies  to  the 
southAvard,  or  t(M,j''ds  the  othei'  lode,  whilst  it  strikes  almost  ensl 
and  Avest,  and  therefore  .  !\ould  junction  Avith  it  a  fcAv  chains  n<  i  th 
of  the  Avorkings. 


Table  slioiriHfj  life  Yield  of  the  James  Henri/  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1901 
1902 
1903 
1904 

James  Henry,  Ct.L.  2(5 
Do.  \lo. 
Do.  do. 
Do.  do. 

tons. 
22.00 

210.00 
99.00 
75.00 

ozs. 

(38.41 
214.35 
141.77 

90.14 

ozs. 
3.11 
1.02 
1.43 
1.20 

Total  

406.00 

514.57 

1.26 

Lucfi,  OAr.T..  21. — This  old  abandoned,  lease,  Avhich  AA'as  ])re- 
viously  known  as  ihe  Lady  Annabel,  Avas  worked  by  two  shafts,  one 
120  feet  and  tlie  other  100  feet  in  depth. 

At  this  level  the  lode,  which  aA'era^aed  about  feet  (iins.  in 
Avidth,  has  been  driven  on  for  a  dislaiu^e  of  100  feet  and  ])orli(Mis 
of  it  stoped  up  to  the  surface. 

The  lode  did  not  outcrop,  but  was  covered  by  several  feet  of 
earthy  detritus;  it  proved  to  have  a  strike  of  north-east  Avith  a  dip 
of  about  SO  deg'rees  to  the  AvestAvard,  and  to  consist  of  a  highly 
ferruiiinous  (juartz  down  to  the  watei*  level  ( i>0  feet),  below  Avhich 
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it  changed  into  a  heavy  pyritic  body  can-ying'  a  little  copper,  the 
enclosins:  rock  being  a  dense  amphibolite. 

From  this  mine  269  tons  of  stone  were  crnshed,  which  yiekled 
174.78  ounces  of  fine  g'old,  or  at  the  rate  of  .65  ounce  per  ton,  there 
apparently  being  no  record  of  the  sands  treated. 


Table  sho^ving  the  Yield  of  the  Lucy  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1902 
1903 
1904 

Lucy,  G.L.  21  

Do.  do  

Do.  do  

tons. 

68.00 
151.00 

50.00 

ozs. 
59.57 
89.61 
25.60 

ozs. 
0.8". 
0.59 
0.51 

Total  

269.00 

174.78 

0.65 

The  Central  Group. — This  group  of  mines  are  situated  in  the  in- 
trusive gi'eenstone  areas,  close  to  and  upon  the  northern  and  north- 
western side  of  the  township,  the  lodes  in  which  often  occur  at  the 
contact  with  the  granite. 

The  lodes  are  of  the  usual  basic  dyke  order,  containing  a  con- 
siderable quantity  of  quartz  in  the  upper  levels,  Avhich  is  apparently 
of  metasomatic  origin,  as  probably  is  the  gold  also  to  a  very  con- 
siderable degi-ee. 

One  of  the  striking  features  of  these  lodes  is  the  occurrence  of 
primary  sulphides  quite' near  the  surface  and  considerably  above  the 
gTOund  water  level,  whilst  like  the  other  lodes  of  the  district,  metallic 
copper,  oxides,  and  secondary  sulphides  are  rarely  present. 

In  the  oxidised  zone  the  carbonates  may  occur  in  a  fairly  con- 
centrated form,  but  this  is  rarely  the  case  with  the  sulphides,  which 
are  more  disseminated  throughout  the  entire  lode  mass,  whilst  when 
they  do  occur  as  veins  or  bunches,  they  often  consist  largely  of 
iron  sulphides,  the  result  being  that  the  general  grade  in  copper 
is  low,  but  since  the  cupriferous  formations  are  usually  of  consider- 
able size  this  trouble  can  be  overcome  by  concentration. 

Generally  speaking  these  mines  have  passed  beyond  the  means 
of  Avorking  miners,  since  capital  is  required  for  their  further  pro- 
fitable development. 

The  large  output  from  the  Cattlin  mine  in  1906/7,  when  the 
price  of  copper  was  phenomenal,  has  placed  the  production  of  this 
portion  of  the  district  ahead  of  the  others,  but  at  the  same  time,  on 
account  of  the  low  grade  of  the  ore  raised,  the  average  percentage 
was  decreased,  thus  the  10,700  tons  of  ore  only  returned  an  average 
of  7  per  cent. 
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T(d)J('  showiiKj  the  Yield  of  the  Mines  of  tJte  Central  Group  — 
Ravensthorpe  Cent  re. 


Year. 

Name  and  Numt)or  of  Lease. 

(Jre 
treated. 

(;oid 

therefrom. 

Copper 
there- 
from. 

1907 
1904-7 
1901-3 

1901-  8 

1902-  7 

1  OAT  1 

lUU 1-7 

1903-  7 
1901-7 

1904 

Aii.laiite.  M.L.  207 
('oj)|)ei'  F^()^seshoe    M.I^.  244 
(irinishv.  M.L.  110 
Marion'Maitiii.  M.L.  10 
Mt.  (  attlin,  M.L.  IT)    .  . 
Mt.    ('attlin    West  (Zealandia, 
Puzzle  and  Puzzler),  M.L.  219 
Sunset,  M.L.  115 
Surprise,  M.L.  114 
Turn  of  the  Tide,  M.L.  16()  .  . 

tons. 
17.00 
14.98 
5.85 
1,460.79 
8,102.99 

127.02 
507.44 
466.46 
4.21 

ozs. 
6.60 

56.48 

1.890.83 

■ 

0.59 

tons. 

2.03 
0.59 
167.36 
433.96 

21.87 
52.34 
56.81 
0.25 

.   .  Total  

10,706.74 

1,954.50 

735.21 

M(.  Caiiliu  Copper  Mine,  M.L.  L5  (Plate  HI.).— This,  the  larg«j5t 
and  most  hio'hly  developed  mine  upon  this  field,  is  situated  about 
one  mile  north  of  the  township  of  Ravensthorpe,  and  for  many- 
years,  in  fact  u])  to  the  time  it  was  acquired  by  the  Phillips  River 
Gold  and  C()})])ei'  Co.,  little  ore  had  been  raised  owmg-  to  the  fact 
that  it  was  not  iienerally  of  a  sufhciently  hig'h  grade  to  pay  for 
treatment  at  the  then  low  value  of  copper.  As,  however,  fairly  ex- 
tensive develop) ment  had  taken  place,  the  company  were  in  a  posi- 
tion to  take  inhantaiie  of  the  rise  in  the  market  by  puttino-  out 
7,621  tons  of  5%  per  cent.  ore. 

This  mine  has  now  been  opened  up  by  four  levels,  the  100  feet, 
or  No.  1,  being  740  feet  in  length ;  the  200,  or  No.  2  level,  640  feet 
in  length:  the  No.  3,  or  300  feet  level,  460  feet;  whilst  at  the  No.  4, 
OT  400  feet  level,  the  lode  has  so  far  only  been  driven  on  for  a  length 
of  200  feet. 

In  these  levels  a  large  formation,  Avhich  vai'ies  from  4  to  30  feet 
in  width,  has  been  di'iven  (»n  and  crosscut,  the  highest  grade  por- 
tions being  apparcmiy  confined  to  foiii-  zones,  which  pitch  to  the 
sonth-west. 

This  h)de,  Avhich  has  a  course  of  north  03  degrees  east  and  i)rar- 
tically  a  vertical  dij),  is  a  cupriferous  l)asic  dyke,  some  f(nv  feet  of 
which  in  the  bottom  levels  is  often  of  high  grade  and  exhibits  a 
foliated  structure  consistuig  of  bands  of  greenstone,  (luartz,  and 
chalcopyrite,  whilst  the  poorer  portions  are  co!n})osed  of  gi'eenstone 
and  quartz  with,  pyritic  minerals  in  splashes  or  disseminated 
throughout  the  entire  mass,  these  latter  consisting  of  ])yrrhotite, 
marcasite,  and  chalcopyrite. 

In  this  mine  the  oxidised  zone  only  extends  downwards  for 
54  feet,  below  which  the  primary  sulphides  were  met  with  without 
anv  ap])reciable  zone  of  secondary  enrichment,  what  little  has  taken 
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place  being  coiiHiied  to  the  dislocalioii  oi"  i'raeture  ])lanes  in  tlie  lode, 
Avliieli  have  alloAved  free  passage  to  the  downward  th)w  of  circulating 
waters. 

Taking  the  lode  all  thi'ongh  it  is  a  large  low-grade  pyritic  body, 
in  which  the  zones  of  liiglier  value  I'un  in  shoots  which  pitch  to  the 
west^vai'd,  and  which,  although  not  of  so  high  a  value  in  the  bottoni 
as  in  the  iippei"  lex'eis,  Ihei'e  is  ex'ery  indication  of  the  len<ii;li  of  the 
shoot  inci'easing;  the  ore  Iroiii  it  will  all,  however,  re(|ui!'e  crushing' 
and  concentrating  before  smelting. 

The  gold  values  in  this  mine  have  aKvays  been  a  considerable 
factoi",  aniounting  to  something  like  5dw^ts.  to  the  ton  of  ore  treated; 
hoAv  this,  Avhich  practically  all  comes  from  above  the  200  feet  level, 
com])ares  with  the  400  feet  is  only  known  to  the  company,  but  it  is 
probable  that  a  considerable  diminution  will  have  taken  ))lace,  whilst 
below  the  circulation  of  the  ground  waters  it  w^ill  probably  be 
carried  only  in  negligable  quantities. 

In  the  upper  levels  the  lode  is  enclosed  by  massive  hornblende 
country  u})on  the  south,  and  garnet  rock  upon  the  north,  whilst 
in  the  deej^er  levels  the  south  wall  is  a  fine  grained  amphil)olite, 
and  that  upon  the  north  a  coarse  crystalline  hornblende  rock. 

It  is  crossed  by  an  acid  dyke,  which  intersects  it  between  the 
Nos.  1  and  2  shoots  Avithout  causing  any  deflection  of  the  line,  whilst 
this  body  is  apparently  decreasing  in  width  with  depth. 

In  sinking  the  main  shaft  from  the  300  feiet  to  400  feet  level  a 
fissure  was  encountered  from  which  so  heavy  a  flow  of  water  was 
emitted  that  the  woi-kings  were  flooded,  and  when  this  was  ovei^- 
come  so  far  as  the  levels  were  concerned,  it  w^as  found  to  be  quite 
impossible  to  proceed  Avith  the  shaft  sinking  in  this  fracture  zone, 
therefore  a  winze  w^as  sunk  in  the  solid  country  about  50  feet  farther 
to  the  westward  and  the  leA^el  driven  back  under  it  Avhich  alloAved 
large  pumps  to  be  installed  before  the  fissures  Avere  tapped  and  the 
shaft  drained. 


Table  sJio icing  the  Yield  of  the  Mt.  Cattlin  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold  . 
therefrom 
per  ton. 

Copper 
there- 
from. 

.   .  . 

1902 
1903 
1904 
1905 
1906 

1907 

Mt.  Cattlin,  M.L.  15   .  . 

Do.  do  

Do.  do  

Do.  do  

Phillips  Gold  and  Copper  Co., 

Ltd.,  M.L.  15 
Mt.  Cattlin  Copper  Mining  Co., 
Ltd.,  M.L.  15 

tons. 
2.50 
18.  ()3 
78.29 

382.14 

1,263.76 
6,357.67 

ozs. 

0.03 
0.25 
0.17 

0.30 

0.23 

O' 

20.00 
14.76 
12.51 
5.00 

l).43 

5.07 

Total  

8,102.99 

0.24 

5.33 

Average  \alue  of  ore,  £5  12s.  6d.  per  ton. 
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Mt.  Cattlin  West,  M.L.  219. — Upon  this  lease,  which  has  heen 
previously  known  as  the  Zealandia,  Puzzle  and  Puzzler,  and  which 
lies  about  mile  to  the  sf)U)th-west  of  the  Mt.  Caittlin,  a  cupriferous 
dyke,  striking"  in  a  north-Avesterly  direction  and  dips  at  a  high  angle 
to  the  north-east,  has  been  developed  to  a  depth  of  105  feet  by  an 
underlay  shaft,  sunk  upon  the  hanging  Avail  side  of  a  large  foi'nia- 
tion.. 

In  this  shaft,  the  ground  water  level  was  originally  cut  at  a 
depth  of  75  feet,  but  since  the  (^attlin  has  been  unwatered  at  the 
lower  levels,  this  has  now  receded  to  the  100  feet  level. 

At  the  45  feet  level  the  vein  Avhieh  was  much  broken,  has  l)een 
driven  on  in  an  easterly  direction  for  a  distance  of  25  feet,  whilst 
at  the  70  feet  level  the  formation  has  been  crosscut  in  a  north- 
easterly direction  for  a  distance  of  27  feet. 

At  the  100  feet  level,  a  crosscut  has  been  driven  north-easterly 
40  feet,  a  winze  sunk  14  feet  and  a  rise  put  \\\)  18  feet,  upon  a  rich 
portion  of  the  lode,  w4iich  wais  at  this  point  10  feet  in  width.  A 
level  has  also  been  di'iven  40  feet  in  a  Avesterly  direction,  u])on  a 
small  vein  of  ore  on  the  hanging  AA^all  side  of  the  foniiation. 

Some  very  rich  bunches  Avere  AA^orked  in  the  carbonate  zone. 
AAdiich  extended  to  a  depth  of  60  feet,  beloAv  Avhich,  however,  the 
sulphides,  as  a  general  rule,  are  more  generally  disseminated 
^n'^h  rough  out  the  forniation,  although  zones  of  enrichment  also  occur 
i:)articularly  upon  the  Avails,  which  latter  are  at  present  the  only 
portions  that  are  of  high  enough  grade  to  smelt  Avithont  concentra- 
tion. 


Table  showing  the  Yield  of  the  Mt.  Cattlin  West  Mine. 


Year. 


Name  and  Number  of  Lease. 


Ore 
treated. 


Gold 
per  ton. 


Copper 
there- 
from. 


1901 
1903 
1904 
1905 
1906 
1907 


Zealandia,  M.L.  46 

Do.  do  

Puzzle,  M.L.  189 
Puzzler,  M.L.  219 
Puzzler,  M.L.  219 
Mt.  Catthn  West,  M.L.  219 

Total     .  . 


tons. 
39.75 
19.11 
32.94 
9.86 
2.58 
22.78 


.03 


127.02 


28.67 
9.26 
14.29 
14.09 
13.56 
9.87 


17.14 


Average  \alue  of  ore,  £9  per  ton. 

The  Copper  Horseshoe,  M.L.  244.  — This  lode  Avhich  strikes,  in 
a  north-easterly  direction  for  a  length  of  about  5  chains,  is  situated 
about  60  chains  to  the  south-AvestAvard  of  the  Mt.  Cattlin. 

It  has  been  opened  by  a  main  shaft  to  a  depth  of  OcS  feet,  in 
which  the  i3ermanent  Avater  level  Avas  cut  at  SO  feet. 
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It  is  a  small  vein,  which  vaiies  from  ()  inches  to  2  feet  in  tliiek- 
ness,  and  carried  carbonates  of  copper  in  bunches  for  a  lengtii  of 
30  feetj  which  has  been  stoped  up  from  a  depth  of  20  feet  to  the 
surface,  tlie  sulphides  be^'innini>'  to  show  at  a  (U^ptli  of  25  feet, 
below  which  the  country  is  very  hard. 

A  total  of  h")  tons  of  ore  has  been  raised  from  this  mine,  which 
aveiaged  13 per  cent,  of  copper,  whch  was  vahied  at  £104. 

Marion  Martin^  M.L.  10. — This  mine,  which  is  situated  in  tlie 
peenston.e  area,  near  the  north-western  corner  of  the  township,  has 
been  woj'ked  more  or  less  consistently  from  1901  to  1905,  after 
which  it  passed  into  the  hands  of  the  Phillips  Kiver  Gold  and  Copper 
Company,  who  raised  a  certain  amount  of  ore  in  1907,  since  which  it 
has  been  let  to  tril)uters. 

There  are  at  least  four  lines  of  lode  ui^on  this  lease,  but  al- 
thou.ah  the  ore  in  the  oxidised  zone  was  of  uood  iii'ade,  the  veins 
were  small,  whilst  the  parcel  raised  by  the  Company  sluiwed  a  con- 
siderable fallino'  otf  in  value  from  those  previously  treated. 

For  full  particulars  see  the  State  Mining-  Engineer's  reports. 


Table  shoirinfj  tlie  Yield  of  the  Marion  Martin  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1901 
1903 
1904 
1905 
1907 

1908 

Marion  Martin,  M.L.  16 

Do.  do  

Do.  do. 
Do.  do. 
Phillips  River  Gold  and  Copper 

Co.,  Ltd.,  M.L.  16  .  . 
Phillips  River  Gold  and  Copper 
Co.,  Ltd.,  M.L.  16  ...  ... 

tons. 
75.00 
138.95 
322.49 
329.25 

566.61 

28.49 

ozs. 

.02 
.03 

.06 

.02 

/o 

18.18 
15.02 
16.04 
13.46 

5.09 

11.12 

1,460.79 

.04 

11.46 

Average  value  of  ore,  £7  per  ton. 

Sunset,  M.L.  115.  — This  mine  is  situated  at  the  north-western 
corner  of  the  toAvnship  of  Ravenstliorpe,  and,  althougli  in  the  gTeen- 
stone  area,  g'ranite  makes  its  appearance  at  the  bottom  level  upon 
the  northern  side  of  the  lode,  which  has  been  sunk  upon  to  a  depth 
of  130  feet,  one  hundi"ed  feet  of  which  is  by  shaft  and  the  last  thirty 
feet  by  winze. 

The  lode  at  the  western  end  strikes  west-north-west,  but  turns' 
more  to  the  south-east  at  the  eastern  end,  whilst  the  dip,  which  is 
nearly  vertical,  is  sliglitly  inclined  to  the  south  in  the  np})er  workings, 
but  turns  over  to  the  northward  in  the  lower. 

No  water  has  been  cut  in  this  mine  u])  to  the  })resent,  but  in 
spite  of  this  fact,  the  (oxidised  zone  only  descended  to  a  depth  id' 
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40  feet,  below  which  chalcopyrite  was  met  with,  the  matrix  of  the 
ore  being*  ferruginous  and  siliceous  in  the  upper  levels  and  dense 
siliceous  greenstone  in  the  lower. 

The  shaft  was  sunk  in  ore  all  the  way  from  the  surface, 
the  rich  portion,  which  was  from  35  to  40  feet  in  length  and  varied 
from  3  to  5  feet  in  width,  has  been  stoped  up  from  the  70  feet  level, 
below  which  the  matrix  proved  to  be  too  hard  to  work  profitably 
by  hand. 

At  a  depth  of  100  feet  there  is  a  bunch  of  ore  10  feet  in  width, 
which  great  size  is  apparently  due  to  the  junctioning  of  a  branch 
vein,  which  joins  it  from  the  southward,  whilst  in  the  level  which  has 
been  driven  for  a  distance  of  15  feet  east  and  8  feet  west,  the  en- 
tire formation  is  only  8  feet  in  width. 

At  a  depth  of  60  feet,  a  level  has  been  driven  for  a  distance  of 
50  feet  in  a  south-easterly  direction  to  another  shaft,  from  which 
a  portion  of  the  vein  has  been  worked  up  from  a  depth  of  50  feet, 
which  averaged  4  feet  in  width  and  carried  rich  bunches  of  carbon- 
ates of  copper.  There  is  a  considerable  quantity  of  low  grade  ore 
in  the  dump. 


Table  shoiving  the  Yield  of  the  Sunset  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1903 
1904 
1905 
1906 
1907 

Sunset,  M.  L.  115 
Do.  do. 
Do.  do. 
Do.  do. 
Do.  do. 

tons. 
65.36 

286.30 
87.00 
39.10 
29.68 

ozs. 

:: 

O/ 
,0 

12.85 
10.21 
11.09 
7.24 
7.51 

Total  

507.44 

10.31 

Average  value  of  ore,  £6  10s.  per  ton. 


Surprise,  M.L.  114.— This  mine  adjoins  the  Sunset  upon  the 
west,  and  is  possibly  the  same  line  of  contact  tissure,  although  it 
has,  so  far,  not  been  traced.  The  lode,  which  did  not  outcrop  at  the 
surface,  has  an  east  and  west  course,  with  a  dip  (^f  about  75  degrees 
to  the  northward,  consisting,  when  tirst  cut  at  a  depth  of  feet, 
of  20  inches  of  ferruginous  carbonate  of  copper  and  three  feet  of 
weathered  fornuition,  which  diminishes  in  size  with  depth,  but  be- 
comes more  defined  and  has  a  good  footwall. 

A  main  shaft  has  been  sunk  to  a  depth  of  about  SO  feet  upon 
the  underlay,  from  which  depth  the  lode  has  been  followe<i  by  a 
winze  to  a.  further  depth  of  about  40  feet,  in  which  the  ore  body  is 
about  8  feet  in  width,  containing  chalcopyrite  in  too  disseminated 
a  state  to  be  smelted  without  concentration. 
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At  a  distance  of  120  feet  farther  to  the  westward  another  shaft 
has  been  sunk  upon  tlie  same  vein  which  here  carried  rich,  but  small 
bunches  of  carbonate  ore. 

Like  the  Sunset,  the  country  was  extremely  hard  in  the  lower 
levels,  iind  in  consequence  did  not  pay,  and,  therefore,  since  practic- 
ally all  the  marketable  oi'c  in  sight  has  been  worked  out,  this  mine 
is  now  at  a  standstill. 


Table  showing  the  Yield  of  the  Surprise  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1901 
1904 
1905 
1906 
1907 

Suiprise,  M.L.  114 
Do.  do. 
Do.  do. 
Do.  do. 
Do.  do. 

tons. 

5.50 
153.96 

61.42 
175.19 

20.39 

ozs. 

/o 
18.18 
15.44 
14.96 

9.07 
34.04 

Total  

466.46 

12.17 

AA^erage  value  of  ore,  £8  per  ton. 


The  Eastern  Group.  —  This  group  of  mines  is  situated  al)out 
three  miles  to  the  north-eastward  of  Raven sthorpe,  close  to  a  low 
range  of  foot  hills,  which  run  in  a  north-westerly  direction,  known 
as  Mt.  McMahon. 

These  mines  follow  on  east  and  w^est  belt  of  country,  which 
starts  close  to  the  range  wdiei'e  the  rocks  are  of  a  highly  schistose 
character,  containing  ])arallel  zones  or  beds,  in  Avhich  ferruginous 
concenti'ation  has  taken  place. 

The  central  and  Avestern  portions  of  this  group  are  in  green- 
stone country,  the  rocks  of  Avhich  have  been  intruded  into  the 
granite  area. 

The  lodes  in  the  schistose  area  have  usually  a  north-Avesterly 
course,  Avith  a  south-Avesterly  underlay  and  are  of  (-onsiderable 
longitudinal  extent,  AA^hilst  those  in  the  greenstone  area  are  moslly 
short,  extremely  irregular,  and  most  usually  occur  at  or  near  the 
contact  of  the  greenstones  Avith  the  granite. 

About  3,700  tons  of  12  per  cent,  copper  have  been  raised  from 
these  mines,  but  at  the  present  time  veiw  little  Avork  is  being  carried 
on  since  the  Phillips  RiA^er  Gold  and  Copper  Company  have  closed 
doAvn  the  Mt.  Benson,  because  they  failed  to  locate  the  lode  at  a 
depth  by  boring,  Avhilst  upon  the  other  lease  little  more  can  be  done 
Avithout  machinery,  for  which  the  necessaiy  capital  is  not  at  ]>resent 
forthcoming. 
(3) 
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Table  -showi^uj  the  Yield  of  the  Mines  of  ihi 
Ilavensthor pe  ( 'enfre. 


Eastern  Group- 


Year. 

Name  and  Numbei-  of  J^ease. 

Ore 
tieated. 

Gold 
theiefrom. 

Co])j)er 
there- 
from. 

tons. 

ozs. 

tons. 

1903-7 

Ballaint  (K.nily  Hale),  M.L.  205 

5S 

34.81 

1904-8 

Birthday  (Duke  of  York,  Mt. 

McMalion).  M.L.  259 

18 

11 

2.22 

1904-7 

Contest  (Kedeial).  M.L.  19()  .. 

24 

36 

0. 

21 

2.88 

1901-7 

Last  Chance,  M.L.  116 

874 

99 

5 . 

31 

140.20 

.  1906 

Last  C^iance  Ext.,  M.L.  227 

2 

55 

0.34 

1901-7 

Last  Cliance  Prop.,  :\LL.  200 

278 

94 

32.00 

1901-7 

Mary.  M.L.  7     .  . 

795 

74 

9. 

47 

109.70 

1900-7 

Mt.  Benson  (Kinoston)  M.L.  175 

1,333 

99 

508. 

2. 

1 19. 15 

1904-7 

Mt.  Benson  Ext.^(Bliie  Ribbon) 

ALL.  in.-)   

34 

12 

11. 

88 

3.49 

1903-8 

New  Moon  (Kilmore),  M.L.  204 

125 

33 

0 

70 

17.47 

1903 

Nil  Despeiandum,  M.L.  133  .. 

4 

26 

0.34 

1907 

Our  Selection,  M.L.  276 

10 

89 

0.98 

1906 

Who  Can  Tell,  M.L.  221 

1 

45 

0.  16 

Total  

3.757 

31 

553. 

80 

463.74 

Ml,  Benson  Copper  Mine,  M.L.  175  (Plate  lY.). — This  mine 
wliicli  was  oriainally  a  portion  of  tlie  Kin.ustoii  mine,  is  owned  by 
the  Philli]vs  Hivei'  Gold  and  Co|>per  Company,  Limited,  and  is 
sitnated  nearei'  the  western  end  of  this  uronp  of  mines  at  the  eon- 
tact  of  tile  iii'ecMistones  with  the  uranite. 

No  oflicial  I'eport  exists  n)M)n  this  mine,  and  since  it  is  at  pre- 
sent closed  down,  no  examina'tion  can  he  made,  a  plan  of  the  work- 
inu's  is,  however,  attached,  which  will  aive  an  idea  of  theii'  extent. 
Tahle  shoirinfj  the  Yield  of  the  Mt.  Benson  Mine. 

I  " 


1900 
1903 
1904 
1905 
1906 
1906 

1907 


Kinuston.  M.L.  10 
Mt.  Benson,  M.L.  175 
Do.  do. 
Do.  (h). 
Do.  (h). 
Philli])8  Ri^er  (lold  and  Copper 

Co.,  Ltd..  M.L.  175 
Philli[)s  River  C<old  and  Copper 
Co..  Ltd..  M.L.  175 

'iotal  


tons. 

11.00 
106.20 
120.94 
364.68 

13.37 

84.50 
633.30 
L333.99 


Gold 
per  ton. 


ozs. 
0.47 


0.  2 

O.J  8 


0.48 
0.27 
0.38 


Copper 
there- 
from. 


31.50 
14.  14 
11.17 
12.13 
5.83 

1(L66 

5.26 

9.00 


Averaiic  value  of  ore.  £7  ]wr  ton. 
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TMe  showing  the  Yield  of  the  Mt.  Benson  Extended  Mine. 


Year. 

Xame  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1904 
1905 
1907 

Blue  Ribbon,  M  L.  176 
Mt.  Benson  Extended,  M.L.  195 
Do.  do. 

Total     .  . 

tons. 
11.35 
2.55 
20.22 

ozs. 
.37 
0.50 
0.52 

% 

15.58 
16.50 
6.42 

34.12 

0.47 

10.23 

Mat')/  Copper  Mine,  M.L.  7. — This  lease  is  situated  and 
adjoins  the  Mt.  Benson  upon  the  east,  and  upon  it  a  considerable 
quantity  of  work  has  been  done  to  a  shallow  depth  on  a  series  of 
{'opper  lodes. 

This  mine  is  not  being  worked  at  present,  whilst  the  most  recent 
official  report  upon  it  appeared  in  the  report  on  the  Phillips  River 
Goldfield  by  Mr.  A.  Montgomery,  State  Mining  Engineer,  issued  by 
the  Mines  Department  in  1903. 


Table  showing  the  Yield  of  the  Mary  Mine. 


Year 

Name  and  Number  of  L3ase. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

tons. 

ozs. 

0/ 
0 

1901 

Mary,  M.L.  7 

32.90 

22.19 

1903 

Do.  do  

239.53 

13.23 

1904 

Do.  do  

327.24 

0.02 

13.91 

1905 

Do.  do  

167.75 

0.01 

13.46 

1937 

Do.  do  

27.32 

8.05 

Total  

795.74 

13.78 

Average  value  of  ore,  £4  2s.  Od.  per  ton. 


Ballarat  Copper  Mine^  M.L.  205. — This  property,  which  is 
situated  about  half  a  mile  south-east*  of  the  Mt.  Benson,  and  west  of 
the  Last  Chance  Proprietary,  includes  the  Emily  Hale,  M.L.  124. 
upon  which  lease  the  workings  are  h)cated. 

The  lode  has  a  general  north  and  south  strike  with  an  underlay 
to  the  westward,  its  dip  being  at  an  angle  of  45  degrees  doAvn  to  a 
vertical  depth  of  40  feet  from  which  it  pinches,  and  is  followed  down 
by  the  shaft  for  20  feet,  when  it  again  assumes  its  old  grade,  and 
has  been  followed  upon  the  underlay  for  a  further  depth  of  50  feet. 

At  the  bottom  of  this  underlay  it  has  been  driven  upon  for  a 
distance  of  45  feet  in  a  northerly  direction,  the  lode  consisting  of 
sulphide  ore  about  4  feet  in  width  hi  a  hard  greenstone  rock,  there 
being  no  defined  walls  until  near  the  face,  when  the  lode  takes  a 
turn  to  the  north-west  following  the  foliation  of  the  rocks. 
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Soutli  from  the  shaft  the  lode  is  l)r()k'e)i,  l)iu  a  crosscut  15  feet 
ill  leno'th  encountered  another  vein  which  foHowed  a  north-westerly 
course.  This  vein,  althougli  small,  has  been  di'i\en  upon  for  a  dis- 
tance of  20  feet,  in  wliich  it  shows  well  detined  Avails  and  dips  at  a 
steep  angle  to  i\w  westward. 

All  the  st()])ing  lias  been  done  at  and  above  the  ()5  feet  level, 
which  has  been  driven  upon  the  vein  for  a  distance  of  90  feet  s(mth 
and  100  feet  north.  From  the  south  drive  a  body  of  sulphide  oi-e 
from  2  to  0  feet  in  thickness  has  been  underhand  sloped  for  a  length 
of  40  feet  to  a  dei)th  of  15  feet  and  sloped  up  for  25  feet.  The 
carbonate  ore  has  been  worked  from  the  surface  down  to  the  40  feet 
level,  or  about  60  feet  on  the  underlay  for  a  length  of  40  feet,  the  ore 
body  averaging  about  3  feet  in  thickness,  but  it  is  not  well  defined. 

The  lode  has  been  traced  at  the  surface  by  trenches  in  a 
southerly  direction  for  a  distance  of  132  feet,  whilst  in  a  pot  hole, 
about  100  feet  to  the  noi'th-east,  a  vein  abotit  3  feet  in  width  is  ex- 
posed, which  sliouhl  junction  with  the  first-mentioned  near  the  main 
shaft. 

The  water  level  was  originally  cut  at  a  depth  of  65  feet,  while 
the  sulphides  came  in,  but  since  the  Mt.  Benson  deeper'  levels  were 
driven  this  mine  has  become  (juite  free  of  Avater. 


Table  shoicing  the  Yield  of  the  Ballarat  Mine. 


Year. 

Name  and  niiml)er  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

tons. 

ozs. 

o 

o 

1903 

Emily  Hale,  M.L.  24 

51.40 

15.93 

1904 

Do.  do  

14.53 

14.04 

1905 

Do.  do. 

29.50 

17.66 

1906 

Do.  do. 

36.78 

16.25 

1906 

Ballarat,  M.L.  205     .  . 

54.81 

13.93 

1907 

Do.  do  

65.50 

9.00 

Total 

252.58 

13.78 

Average  value  of  ore,  £10  per  ton. 


The  Kilmore,  now  Neiv  Moon^  M.  L.  204. — Tliis  lease  is  situated 
upon  the  south  side  of  this  belt,  about  half  a  mile  south-east  of  the 
Mt.  Benson  Mine,  and  adjoining  the  Ballarat  upon  the  south-AA'est. 

The  woi'kings  consist  of  a  number  of  shafts  sunk  upon  an  ore 
channel  to  a  de|)th  of  40  feet  at  the  contact  of  the  greenstones,  with 
the  granite  in  which  the  ore  occurs  in  a  number  of  small  rich  A'eins. 

At  the  bottom  level  the  sulphides  begin  to  make  their  a]ipeai-- 
ance,  but  have  not  paid  to  work  so  tar  as  the  country  isliard. 

In  the  oxidised  zone  the  ore  channel  consists  of  20  feet  schistose 
material  13  feet  in  Avidth,  the  (U'e  being  carbonate  of  copper  Avith 
oxide  of  iron. 
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Altog'etlier  i-atlier  above  V^-)  tons  of  14  ])ei-  ceiil.  ore  liave  l)eeii 
raised,  valued  at  £1,089. 


Table  showing  the  Yield  of  the  Kilmore  Mine. 


X  t  cil  . 

M            1  \T     I    .  f  r  . 
JNjime  ji/iici  i\urn.u6r  ot  ijecise. 

Ore 
treated. 

(lold 
per  ton. 

from 

tons. 

ozs. 

/o 

1903 

Kilmore   M.L.  119 

31 .92 

17.00 

1904 

Do.  '  do  

29!  77 

13.20 

1905 

Do.  do  

11.09 

12.26 

1906 

Do.     M.L.  204 

23.71 

10.67 

1907 

Do.  do  

21.80 

0.70 

14.17 

1908 

Do.  do. 

7.04 

16.47 

Total  

125.33 

13.93 

Average  value  of  ore,  £8  per  ton. 


Last  Chance^  M.L.  116.  — This  the  easternniost  lease  of  this  group 
which  is  situated  in  the  schistose  area  close  to  the  base  of  a  steep  hill 
ridge,  which  lies  parallel  to  the  Ravensthorpe  Range. 

The  lode,  which  has  a  course  of  a  little  north  of  Avest,  dips  at 
an  angle  of  75  degrees  to  the  soutli-west  ward,  has  ])eeii  sunk  on  to 
a  depth  of  120  feet;  veiy  little  work  has  bcnni  done  below  the 
water  level,  Avhich  is  about  ()-")  feet,  since  the  ground  is  extremely 
hard,  and  the  ore,  Avhich  is  chalcopyrite,  being  disseminated 
throughout  the  lode  mass  thus  requiring  concentration. 

Above  the  water  level  the  lode  has  been  driven  upon  for  a  length 
of  400  feet,  where  it  is  well  defined  Avith  good  walls,  and  averages 
from  3  to  4  feet  in  width,  whilst  from  this  level  several  slopes  have 
been  worked  up  to  the  surface,  from  which  about  875  tons  of  16  per 
cent,  ore  have  been  mined. 


Table  showing  the  Yield  of  the  Last  Chance  Mine. 


Year. 

Name  and  Number  of  Lease. 

Oi-e 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

tons. 

ozs. 

0 

1901 

Last  C/hance, 

M.L.  116 

13.50 

21.11 

1903 

Do. 

do  

150.71 

17.03 

1904 

Do. 

do  

374.43 

0.01 

15.65 

1905 

Do. 

do  

75.58 

0.01 

16.14 

1906 

Do. 

do  

158.18 

16.72 

1907 

Do. 

do  

102.59 

13.16 

Total 

874.99 

15.02 

Average  value  of  ore,  £9  12s.  ()d.  per  ton. 
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Last  Chance  Projjrietarij^  M.L.  120.  — This  mine  is  situated  west- 
ward of  the  Last  diaiiee,  just  within  the  schistose  area,  but  close  to 
its  contact  with  the  <iranite. 

The  lode,  which  has  a  course  a  little  to  the  west  of  north,  with  a 
dip  of  about  70  degrees  to  the  westward,  has  been  sunk  upon  to  a 
depth  of  125  feet,  from  which  level  a  winze  has  been  sunk  for  a 
fvirther  depth  of  90  feet  upon  an  ore  body,  which  pitches  to  the 
southward,  consisting  of  quartz,  chalcopyrite,  and  marcasite,  with 
a  little  covellite  coating  about  3  feet  in  width^ 

In  the  65  feet  level,  from  above  which  most  of  the  ore,  con- 
sisting of  carbonates,  has  been  raised,  the  lode  is  3  feet  in  width,  and 
is  enclosed  between  two  well-defined  walls  in  schistose  count ly. 


Table  showing  the  Yield  of  the  Last  Chance  Proprietary  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1901 
1902 
1903 
1904 
1905 
1906 
1907 

Last  Chance  Prop..  M.L.  120 
Do.  do. 
Do.  do. 
Do.  do. 
Do.  do. 
Do.  do. 
Do.  do. 

tons. 
3.50 
12.00 
6.49 
12.88 
17.32 
84.49 
136.24 

ozs. 

0 

14.30 
14.58 
11.00 
12.20 
L3.16 
13.14 
10.30 

Total  

272.94 

11.72 

Average  value  of  ore,  £9  per  ton. 
THE  MOUNT  DESMOND  CENTRE. 


This  group,  or  more  correctly  speaking,  line  of  mines,  is 
situated  in  a  granitic  belt  of  country  close  to  its  contact,  with  the 
greenstones  which  lie  at  the  base  and  upon  the  western  side  of  the 
Ravensthorpe  Range. 

These  rocks,  which  are  often  schistose  at  the  surface  and  always 
massive  below  the  water  level,  are  ti-a versed  by  tAvo  serieis  of  large 
dykes,  the  tirst  of  which  usually  follows  a  north-westerly  course  and 
are  of  a  basic  tyi)e,  whilst  the  othei',  which  are  acidic,  intersect  the^ 
former  in  a  north-easterly  direction. 

The  ore  occurs  in  veins,  bunches  or  disseminations  through  a 
schistose  greenstone  intermixed  with  a  considerable  (juantity  of 
quartz,  whilst  in  the  lower  levels  this  lode  material  becomes  massive* 
with  a  foliated  structure. 

These  formations  usually  indicate  their  presence  at  the  surface 
as  a  ferruginous  outcrop  the  course  of  which  is  nearly  noith  and 
south,  in  which  copj^er,  if  present,  usually  only  occurs  as  stains, 
whilst  in  some  instances  as  much  as  30  feet  has  been  sunk  before  ore 
of  any  value  was  met  with. 
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In  the  oxidised  zone  the  ore  usually  consists  of  <4reen  and  •;rey 
ore  associated  with  a  (M)nsid(Mabh'  (juantity  oi*  oxi(U^  of  iron  and 
quartz,  which  passes  aihnost  directly  into  clialcopyrite  and  |)yi'ites. 
there  being*  no  marked  zone  of  secondary  sulj)hi(U'  eni-ichnient  (ex- 
cept alonii*  a  fi'acture  in  the  lode),  althoniih  tlie  last-mentioned  class 
of  ore  is  cei'iainlv  I'icher  in  the  npj)er  section  of  the  sulphide  zone. 
This  is  })urely  a  co))]ier  niininii'  district,  the  iiold  only  occurring  in 
ap])recial)le  rjuantities  as  the  result  of  concentration  in  the  oxidised 
zone  ])elo\v  which  in  tlie  solid  country  contaninii'  sulpliides  tliere  is 
too  little  to  materially  add  to  the  value  of  the  ore. 

Although  sonie  of  the  liest  lodes  of  this  held  exist  in  this  locality 
the  returns  do  mti  compai'e  as  fa\'oura])ly  with  the  others  as  mioht 
be  ex})ected  ;  this,  however,  is  easily  accounted  for  hy  the  fact  that 
at  the  time  when  the  recent  rise  in  the  maiket  value  of  copper  to(.'k 
l>lace  these  mines  were  practically  at  a  standstill,  all  available  ore 
havina-  heeu  raised,  whilst  lower  ^rade  mines  in  other  localities  had 
a  considerable  amount  of  ore  in  reserve  which  previously  could  not 
be  raised  at  a  profit. 

Most  of  tlie  small  mines  in  this  district,  like  those  in  the  others, 
are  practically  at  a  standstill,  owing  to  the  fact  that  all  the  hig'h- 
o'rade  ore  in  the  oxidised  zone  has  been  worked  out.  whilst  capital 
is  necessary  before  further  developments  can  ])e  proceeded  with 
below  the  water  level. 

It  will  be  noticed  from  the  following  table  that  only  a  return 
of  241  ounces  of  fine  gold  is  shown  from  the  mines  in  this  locality; 
this  is  decidedly  incorrect,  but  may  be  due  to  the  fact  that  returns 
of  fine  gold  values  from  copper  (U'e  were  not  sent  in,  or  the  gold  in 
the  ore  Avas  not  allowed  for  by  the  smelters. 

Table  sJioiciufj  tlie  Yield  of  the  various  Mines  in  the  Mt.  Desmond 

District. 


Ore 
treate 

Gold 

Copper 

Year. 

Name  and  Number  of  Lease. 

d. 

there- 
from. 

there-  . 
from. 

tons. 

ozs. 

tons. 

1904 

British  Fla^   M.L.  174 

33 

14 

18. 

28 

6.05 

1904 

Diamond   M.L.  185     .  . 

29 

39 

2. 

16 

6.35 

1907 

Diamond  Central,  M.L.  255  .  . 

3 

01 

0.45 

1901-8 

Elverdton,  M.L.  95      .  . 

3,787 

96 

33. 

00 

506.68 

1901-4 

Elverdton  South   M.L.  168    .  . 

37 

18 

7.14 

1903 

Elverdton  Welcome  Stranger 

M.L.  139 

5 

31 

0.85 

1901-7 

FairUe,  M.L.  266 

24 

98 

4.91 

1903-6 

Great  Oversight,  :\I.L.  210     .  . 

107 

83 

2. 

55 

11.82 

1907-8 

Ironclad,  M.  L.  275 

15 

11 

3. 

64 

3.25 

1901 

Marnoo.  M.L.  104 

4 

25 

0.88 

1901-7 

Mt.  Desmond,  M.L.  109 

1,484 

78 

162. 

40 

173.72 

1902-8 

Mt.  Garriiy,  M.L.  271 

48 

71 

9 .  (>5 

1904-7 

P.L.P..  M.L.  199 

179 

54 

10. 

91 

29.00 

1906 

Resurrection,  M.L.  234 

1 

10 

0. 

0() 

0.10 

1904 

Rio  Tinto,  M.L.  158    .  . 

() 

50 

0. 

32 

1.  17 

1901-7 

Thistle  and  Shamrock,  ]M.L.  257 

101 

95 

8. 

40 

17.54 

Tot.^l  

5,870.74 

241 . 

72 

779.56 

Average  rate  of  .04  ozs.  of  fine  gold  \)Qv  ton  and  13. 28^^  co])pcr. 


Mt.  Garrity,  M.L.  271.— This  lease,  which  has  been  held  off 
and  on  since  1902,  is  situated  at  the  base  of  the  range,  about  2Y2 
miles  to  the  north-west  of  the  Elverdton  Mine,  and  upon  it  a  con- 
siderable amount  of  prospecting-  has  been  done  upon  some  small 
and  irregular  bodies  of  ore,  but  so  far  no  defined  lode  has  been 
discovered. 

The  rocks  belong  to  the  acidic  series  and  have  a  marked  folia- 
tion at  the  surface,  the  direction  of  which  is  north  and  south,  whilst 
the  ore  appears  to  be  associated  with  the  usual  basic  dyke  material 
and  quartz. 


Table  showing  the  Yield  of  the  Mt.  (rurrity  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1902 
1904 
1906 
1907 
.  1908 

Mt.  Garrity,  M.L.  117 
Mt.|Garrity,  M.L.  173 
Blue  Spec,  M.L.  238   . . 
Mt.f Garrity,  M.L.  271 
Do.  do. 

tons. 
12.50 
15.01 
11.83 
6.93 
2.44 

ozs. 

% 

26.00 
21.38 
12.58 
17.31 
17.21 

■ 

Total  

48.71 

19.81 

Average  value  of  ore,  £11  per  ton. 


Great  Oversight,  M.L.  210. — This  lease  lies  about  half  a  mile 
to  the  southward  of  the  Mt.  Garrity,  and  upon  it  a  basic  dyke  out- 
crops which  is  in  all  probability  the  northern  extension  of  that 
eixposed  in  the  workings  of  the  Rio  Tinto  Mine.  This  dyke  is 
highly  weathered  at  the  surface  and  contains  a  considerable  quantity 
of  biotite  which  develops  into  a  heavy  black  mica  schist  at  a  little 
depth  below,  then  .passing  imperceptibly  into  foliated  massive 
greenstone. 

Upon  either  side  of  this  dyke,  which  has  a  course  a  little  west 
of  north,  is  a  copper  vein ;  that  upon  the  eastern  side,  which  is  the 
smaller  of  the  two,  has  an  underlay  to  the  eastward  and  is  said  to 
have  yielded  some  izood  ore.  It  has  been  sunk  on  to  a  depth  of 
about  50  feet,  the  ore  from  the  upper  portion  of  the  lode  being  in 
part  ferruginous  and  in  part  siliceous,  but  both  contained  blue  and 
green  carbonate  of  copper,  whilst  at  the  bottom  it  is  poor,  consisting 
of  a  dark  schist  impregnated  mth  copper  pyrites. 

The  main  workings  are  situated  upon  the  westem  side  of  the 
dyke,  where  a  vein  of  ore  has  been  sunk  on  to  a  depth  of  90  feet, 
in  which  it  is  proved  to  be  from  6  feet  to  8  feet  in  width  and  to 
underlay  to  the  westward. 

About  90  feet  farther  S(nith  another  shaft  has  been  sunk  to  a 
depth  of  60  feet,  whilst  the  lode  at  the  surface  has  been  traced  by 
open  cuts  for  a  further  distance  of  30  feet  in  this  direction. 
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In  these  working's  the  ore  above  water  level  (35  feet)  was  of  the 
usual  ferruginous  carbonate  of  copper  type  in  a  siliceous  matrix, 
but  below  it  passed  into  vschistose  greenstone  and  quai'tz  containing 
copper  and  iron  j^yrites  disseminated  throughout  of  too  Ioav  a  grade 
to  smelt  without  concentration. 


Table  showing  the  Yield  of  the  Great  Oversight  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
therefrom. 

1903 
1904 
1906 
1907 

Great  Oversight,  M.L.  154 

Do.  do. 
Great  Oversight,  M.L.  210    .  . 

Do.  do. 

tons. 

1.14 
33.41 
42.34 
30.94 

ozs. 

0.04 
0.02 

/o 
28.07 
15.00 
10.41 

6.70 

Total  

107.83 

0.02 

11.00 

Average  value  of  ore,  £8  per  ton. 


Bio  TintOy  M.L.  158.— About  two  miles  to  the  northward  of  the 
Elverdton,  and  adjoining  the  Great  Oversight  on  the  south,  are  some 
old  abandoned  shafts  that  were  sunk  upon  a  clay  tiat  in  the  year 
1904,  when  6V2  tons  of  ore  were  raised  w^hich  yielded  18  per  cent, 
of  copper. 

No  lode  outcrops  in  this  locality,  and  the  only  indication  of  the 
presence  of  ore  was  some  scattered,  fragments  of  carbonate  of  copper 
upon  the  surface,  w4iich  led  to  prospecting  by  trenches,  in  one  of 
which  a  vein  was  discovered  w4iich  measured  3  feet  m  width,  and 
had  a  stiike  of  south-east  with  a  dip  to  the  eastward. 

The  country  rock  is  granite,  but  the  lode,  like  the  others  of  this 
district,  is  a  ferro-magnesian  dyke  in  which  some  rich  bunches  of 
green  and  grey  copper  ore  are  said  to  have  been  met  w^ith  below  a 
depth  of  20  feet,  the  upper  section  behig  poor,  whilst  at  the  bottom 
of  the  shaft,  w^hicli  is  40  feet  in  depth,  the  lode  was  driven  upon  in 
a  northerly  direction  for  a  distance  of  20  feet  in  a  massive  green- 
stone rock  containing  splashes  of  copper  and  iron  pyrites. 

Ironclad,  M.L.  275.  — This  lease  is  the  northernmost  of  the 
Elverdton  group,  and  upon  it  is  a  lode  having  a  north-east  and 
south-south-west  course  with  au  almost  vertical  dip,  which  is  being 
prospected  and  will  in  all  probability  prove  to  be  of  the  same 
character  as  those  in  the  Elverdton  and  Mt.  Desnumd,  viz.,  a  cupri- 
ferous ferro-magnesian  dyke,  but  in  this  case  since  the  countiy  rock 
is  basie  schists  this  point  cannot  be  definitely  settled  until  further 
development  has  been  done. 

At  the  surface  the  oi^e  body  only  gave  indications  of  it^  pi-e- 
sence  as  a  ferruginous  quartz  vein  with  a  few  copper  stains,  and  it 
was  not  until  this  had  been  sunk  upon  to  a  depth  of  20  feet 
that  any  copper  ore  was  encountered,  whilst  another  10  feet  was 
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sunk  Ix'forc  the  ore  proved  to  be  of  a  hi.uii  enough  grade  to  be  pro- 
fitably woT'ked. 

At  a  depth  of  (iO  feet  a  level  has  been  driven  for  a  distance  of 
60  feet  south  upon  the  lode,  which  contains  a  good  \'ein  of  ore  three 
feet  in  wi(hh  for  a  lengtli  of  'M)  feet  fi'oiu  the  shaft,  beyond  v^'hich 
it  l)econies  snialh 

This  vein  has  been  st'oped  up  foi*  some  four  to  five  feet  above  this 
level,  which  is  the  limit  to  which  the  good  ore  extended,  but  since 
this  is  aj)parently  going  (h)\vn  strongly  under  foot,  it  is  possibly  the 
toj^  of  a  rich  ore  body.  The  formation  containing  this  vein  is  green- 
stone schist  cari'vini^-  a  little  copper,  but  uj)  to  the  time  of  inspection 
it  had  not  been  crosscut. 

The  ore  above  the  water  level  is  a  semi-decom])osed  sulphide 
with  a  good  deal  of  carbonate  of  copper  staining,  whilst  below  it 
it  consists  of  both  pinmary  and  secondary  sulphides,  of  which  lo 
tons  have  been  smelted  returning  21.59  per  cent,  of  copper. 

In  these  workhigs  the  salt  water  was  struck  at  a  vertical  depth 
of  35  feet  which  makes  at  the  rate  of  3,000  gallons  in  24  honi's. 

At  a  distance  of  1()0  feet  south  from  the  main  shaft  another 
shaft  has  been  sunk  to  a  depth  of  40  feet  upon  a  feiTuginous 
(juartz  body,  tlie  vein  of  oi'e  in  which  is  about  three  feet  in  width 
and  carried  cai'lxmates  of  co]:>per  in  small  quantities  from  the  sur- 
face downwards. 

To  the  northw^ard  of  these  workings  is  a  large  ironstone  outcrop 
five  chains  in  length,  which  follows  a  course  north-west  and  south- 
east, and  shows  a  section  of  30  feet  in  thickness  at  a  point  where 
it  is  crossed  by  a  gully.  Upon  this  a  shaft  has  been  sunk  to  a  depth 
of  30  feet,  from  which  a  parcel  of  iron  ore  (some  of  which  was 
cop])er-stained)  was  sent  to  the  smelters  for  flux,  therefore  this  is 
possibly  the  cap  of  a  copper  lode. 

Mt.  Chester,  M.L.  250.— This  lease  lies  to  the  eastward  of  the 
tronclad,  upon  the  top  and  upper  section  of  the  western  face  of 
the  l\avensthor})e  Range,  and  within  it  a  large  manganese  lode  out- 
crops, which  can  l)e  traced  at  the  surface  for  a  distance  of  250 
yards,  its  width  at  one  place  where  crosscut  being  20  feet. 

With  the  object  of  testing  this  at  a  depth  an  adit  level  was 
driven  for  a  distance  of  424  feet  into  the  hill  face  from  a  point 
about  00  feet  below  the  outcrop. 

This  drive  ))ass(M]  through  a  series  of  kaolinised  schistose  rocks, 
some  of  Avhich  are  highly  ferruginous,  whilst  from  others  almost 
all  ti-aces  of  iron  have  been  removed  by  leaching;  some  of  these  are 
distinctly  gritly  to  the  touch  through  containing  small  particles  of 
quartz,  whilst  others  consist  of  almost  pure  kaolin. 

These  rocks  lune  a  well-dehned  lamination  which  stiikes  in  a 
north-westerly  and  south-easterly  direction  and  dips  at  an  angle  of 
from  70  tv)  75  degrees  to  the  south-west,  the  whole  being  traversed 
by  numerous  irregular  veins  and  bunches  of  oxide  of  iron  (leaching 
f'haimels),  whilst  strange  to  state,  although  one  of  the  large  well- 
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defined  feiTiiiiiiioiis  oiitci'ops  (called  irou^toiu^  lodes)  exists  at  the 
surface  upon  tjie  face  of  the  hill  between  tlie  manganese  outcrop 
and  the  tunnel  mouth,  absolutely  no  si^ii  of  this  othei'  than  the  veins 
bcici'e  I'el'ei  i'cd  t'o  was  cut  in  this  dri\e.  At  a  <listanc(^  of  .')0()  feet 
from  the  entrance  the  maniiaiiesc  hxle  was  cut,  at  which  j)oinl,  al- 
thouo'h  consisting'  of  a  body  1^0  teet  in  width  fi'oni  wall  to  wall,  it  is 
com])osed  of  two  \  eins  (-f  a  more  powdery  charactcn'  tha.n  tlie  oie  at 
tlie  surface,  the  lai'i^est  of  which  is  nine  feet  in  width. 

P.  L.  r.^  M.  L.  199. — This  mine  is  situated  immediately  to  the 
northward  and  adjoins  the  Mt.  Desmond,  and  upon  it  two  distinct 
lines  of  lode  have  been  worked,  the  first  or  eastern  beini>'  the  same 
as  Avas  pi'ospected  close  to  the  northern  boundary  in  that  lease. 

Upon  this  three  shafts  have  been  sunk,  tlie  deepest  of  which  is 
75  feet,  and  from  it  a  level  lias  been  driven  soutli  at  a  depth  of 
65  feet  for  a  distance  of  45  feet,  at  Avhich  point  the  formation, 
whic'h  consists  of  a  basic  dyke  12  feet  in  width,  has  been  crosscut 
in  a  Avesterly  direction;  this  carries  a  little  copper  and  iron  pyrites 
throughout,  Avhilst  the  more  highly  foliated  portions  at  its  contact 
Avith  the  granite  upon  either  wall  contain  a  good  deal  of  chalco- 
pyrite  and  covellite.  This  level  has  also  been  driven  upon  the  other 
wall  for  a  distance  of  20  feet,  at  Avhich  point  it  connected  Avitli  the 
southern  shaft. 

A  few  chains  to  the  westward  a  Avell-defined  dyke  outcrops 
upon  the  Avestern  side  of  Avhich  a  small  but  rich  A^ein  of  copper  ore 
has  been  folloAved  doAvn  by  a  shaft  to  a  depth  of  74  feet,  at  AAdiich 
point  a  crosscut  Avas  driven  to  the  eastAvard  for  a  distance  of  six 
feet  in  formation  carrying*  a  little  copper  pyrites,  but  Avork  Avas 
discontinued  before  the  other  Avail  Avas  cut.  Upon  the  eastern  side 
of  this  dyke  a  little  to  the  uorthAvard  of  this  shaft  another  small 
A^ein  of  copper  ore  has  been  Avorked  from  an  opencut  and  some 
shalloAv  shafts. 


Table  showing  the  Yiecl  of  the  1\L.P.  Mine. 


'ear. 

Na  me 

and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
therefrom. 

1904 
1905 
1906 
1907 

! 

i  P.L.P., 

'  Do. 
•  Do. 

1  Do. 

M.L.  199 
do. 
do. 
do. 

tons. 

7.43 
45.23 
58.19 
68.  ()9 

ozs. 

0.10 

0.10 

0.03 

0.05 

/o 
14.00 
18.00 
19.43 
12.37 

! 
i 
1 

Total  

179.54 

0.06 

17.00 

AA^erage  value  of  ore,  £11  4s.  per  ton. 


Ml.  Desmond  Copper  Mine,  M.L.  109  (Plate  Y.).— In  this 
mine,  Avhich  lies  to  the  north-eastward  of  the  Klveixlton,  the  lode  is 
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of  a  siiiiilar  character  to  that  woi'ked  in  that  mine,  viz.  :  a  foliated 
eiipriferoiis  basic  dyke  ;  it  is  considerably  larger  in  size,  but  so  far 
has  not  proved  to  carry  ore  in  such  a  concentrated  form,  with  the 
exception  of  a  lens^th  of  100  feet  in  the  upper  levels. 

The  course  followed  by  this  lode  formation  is  generally  north 
and  south,  with  an  underlay  to  the  eastward,  and  this  has  now  l>een 
driven  upon  at  the  90  feet  level  for  a  length  of  480  feet  at  the 
southern  end,  of  which  it  strikes  one  of  the  main  north-wes<terly 
dykes,  the  outcrop  of  which  is  plainly  visible^  at  the  surface  (see 
map). 

Upon  the  south  side  of  this  dyke,  a  lode  followinu'  the  same 
course  as  that  tirst  mentioned  has  been  i)i-()spected  upon  the  Des- 
mond and  British  Flag  leases,  and  this  is  in  all  probability  the  con- 
tinuation of  the  same  tissure.  but  tlie  exact  relationship  in  which 
these  two  stand  to  one  auothei'  cannot  as  yet  be  detei'uiined. 

The  Mt.  Desmond  lode  Avas  traced  at  the  surface  for  a  distance 
of  MH)  feet,  the  southern  end  of  which,  near  the  greenstone  dyke,  is 
highly  siliceous,  but  about  200  feet  farther  north  the  cap  of  a  rich 
ore  body,  25  feet  in  length,  was  cut,  which  was  of  a  highly 
ferruginous  charactei',  containing  nice  l)unches  of  carbonate  of 
copper. 

This  rich  portion  of  the  lode  was  worked  to  the  45  feet  level, 
where  it  lengthened  out  to  125  feet,  having  throughout  an  average 
width  of  from  4  to  5  feet,  whilst  from  the  stopes  above-,  the  original 
owners  obtained  230  tons  of  13^  9  P^i'  cent.  ore. 

When  this  property  was  acquired  by  the  Phillips  River  (hdd 
and  Copper  Company,  a  vei'tical  shaft  was  sunk  to  a  depth  of  250 
feet  at  a  point  250  feet  north  of  the  old  workings,  and  from  this 
the  96  fee!  le\el  has  l)een  diiven  350  feet  south  and  125  feet  north, 
the  ore  Ixxly  ])eing  cut  145  feet  south  of  the  shaft.  Here  it  con- 
sisted of  two  sections  of  payable  ore,  containing  chalcopyrite, 
corvellite,  and  pyrites,  which  have  been  stoped  up  to  the  40  feet 
level,  the  first  portion  of  Avhich  is  60  feet  in  length,  when  after  ten 
feet  of  hnv  grade  material,  the  second  is  30  feet  in  length. 

The  formation  in  this  level  is  of  considerable  width,  varying 
from  20  feet  at  the  south  end,  up  to  60  feet  at  the  north,  and 
consists,  generally  speaking,  of  a  low  grade,  dark  cupriferous  green- 
stone, often  schistose,  and  particularly  so  near  its  contact  with  the 
granite,  Avhich  encloses  it. 

At  the  196  feet,  a  level  has  been  driven  for  a  distance  of  170 
feet  south,  at  Avhicli  point  it  is  connected  with  the  96  feet  level  by 
a  wnnze,  in  which  the  downwards  continuation  of  the  rich  vein 
worked  in  the  upper  levels  is  exposed,  it  being  where  passed  through 
a  body  of  high  grade  chalcopyrite  of  greater  width  than  the  winze. 

From  the  stopes  above,  the  96  feet  level  and  the  winze  below 
it,  the  ])i'esent  conij^any  has  raised  1.25()  tons  of  11"^  2  P^i'  cent.  ore. 
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OAving  to  the  fact  that  the  water  was  up  the  mine,  the  bottom 
level  could  not  be  inspected,  but  to  judge  from  the  stone  upon  the 
dump,  the  lode  consisted  of  a  low  grade  pyritic  and  cupriferous 
massive  greenstone,  whilst  from  information  furnished  by  the  plan 
the  formation  would  appeal'  to  be  of  even  greater  size  in  this  than 
the  level  above. 

Ck)se  to  the  northern  boundary  of  this  lease,  the  southern  ex- 
tension of  the  P.L.P.  lode  has  been  tested  in  this  lease  by  a  shaft 
100  feet  in  depth  and  a  crosscut  east,  in  which  the  dyke  body  proved 
to  be  30  feet  in  width  and  to  consist  of  a  massive  cupriferous,  green- 
stone body,  which  was  driven  upon  in  a  southei'ly  direction  for  a 
distance  of  90  feet. 

These  workings  were  not  inspected,  but  to  judge  from  the  stone 
at  grass  it  is  a  low  grade  sulphide  body,  requiring  concentration 
before  smelting. 


Table  sJtoiving  the  Yield  of  the  Mt.  Desmond  Copper  Mine. 


Year. 

Name  and  Number 

of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
therefrom. 

1901 
1903 
1904 
1905 
.  1906 

1907 

Mt.  Desmond,  M.L.  109 
Do.  do. 
Do.  do. 
Do.  do. 
Mt.   Desmond,   Phillips  River 
Gold  and  Copper   Co.,  Ltd. 

M.L.  109   

Mt.    Desmond,   Phillips  River 
Gold  and  Copper   Co.,  Ltd., 
M.L.  109   

tons. 

23.00 

35.47 

64.35 

76.05 

484.72 

801.19 

ozs. 
0.06 

0.22 
0.30 

0.13 

0.07 

o/ 
/o 

6.30 
15.20 
15.00 
14.00 

12.42 

10.32 

Total     .  . 

1,484.78 

0.11 

11.70 

Average  value  of  ore,  £11  per  ton. 


Elverdton  Copper  Mine,  M.L.  95  (Plate  VI.).— This  mine, 
which  is  situated  close  to  the  western  side  of  the  Ravensthorpe 
Range,  upon  a  ridge  that  forms  the  water  parting  between  the 
basins  of  the  Steere  and  the  Jerdacartup  Rivers,  proved  in  its 
earliest  stages  to  be  of  exceptional  richness,  so  nmch  so,  in  fact, 
that  it  was  purchased  from  the  original  discoverers  by  the  Phillips 
River  Options  Syndicate  N.L.,  entirely  out  of  the  proceeds  of  the 
sale  of  ore  raised  during  the  short  period  over  which  they  held  the 
right  of  purchase.  Subsequently,  this  Syndicate  also  acquired, 
equipped,  and  developed  several  other  properties  solely  out  of  pro- 
tits  made  in  this  mine,  but  unfortunately  in  so  doing  they  neglected 
the  only  one  of  value,  and  in  consequence,  when  the  oxodised  ore 
had  been  I'ooted  out  down  to  the  water  level,  no  funds  were  available 
for  the  purchase  of  plant,  ov  for  further  development. 


78 


This  })T(>pei'ty  wms  then  i)urchase(l  l)y  the  Pliillij)s  River  Gold 
and  ('(!j)|)er  Company,  who  have  now  (U^veh^ped  a  tine  oi'e  body  down 
to  the  350  feet  level.  The  workings  in  this  mine  may  be  divided 
into  two  oi'()u])s,  viz.  :  the  shalh)w  and  the  deep,  the  former  of  which 
wei'e  carried  out  l)y  the  old  syndicate  and  are  confined  practically 
to  the  oxidised  zone,  whilst  the  latter  V)y  the  present  Company  are 
entirely  bel(;w  the  ^uronnd  wat(M"  IcA'el  in  th(^  snlphi<le  zone. 

In  the  up])ei'  woi'kin<>s,  which  extend  for  a  len^^tli  of  680  feet 
(inclndino^  those  upon  tiie  South  Elvei'dton,  M.L.  1 08 ) .  t he  lode  may 
be  said  to  contain  thiee  bonanzas,  the  northei-n  or  principal  one, 
which  was  ISO  feet  in  U^n.u'th,  and  averaged  al>out  0  feet  in  width, 
has  l)o('ii  stojH'd  out  bodily  to  a  depth  of  87  feet,  the  ore  being-  a 
high  grade  ferruginous  carbonate  of  copper,  siliceous  in  part.  The 
second  or  middle,  which  lies  to  the  southward  of  a  fault,  which 
ci'osses  the  lode,  did  not  outcrop,  Init  was  worked  up  from  the  42 
feel  hwei  to  within  S  feet  of  tlie  surface  for  a  length  of  from  70  to 
110  feet,  whilst  the  third  oi'  southern  patch,  wliich  is  in  the  South 
Elverdton  lease,  uas  worked  al)ove  the  40  feet  level,  when  the  ore 
consisted  of  nodules  of  green  carbomite  of  co])j)ei\  contained  in  a 
kaolin  matrix. 

Fi'oni  these  woi'kings  u[)on  the  Elverdton  i)ro})er,  3,054  tons 
of  15  per  cent,  ore  were  raised  and  fi'om  the  South  Elverdton  37 
tons  of  19  per  cent,  ore,  but  in  spite  of  the  fact  that  in  the  early 
days  of  this  mine,  the  ore  in  the  oxidised  zone  carried  as  much  as 
6dwts.  of  gold  per  ton;  no  returns  appeared  until  quite  recently. 

lumiediately  beloAV  the  87  feet  level,  the  lode  consists  of  a 
siliceous  schistose  greenstone,  through  which  copper  and  iron  pATntes 
are  disseminated,  but  it  also  ccuitained  two  lenticular  bunches  of  ore 
of  higher  grade  (chalcopyrite,  with  covellite  coatings),  which  were 
stoped  up  from  the  130  feet  to  the  87  feet  level,  one  of  which  was 
60  feet  in  length  and  the  other  20  feet. 

At  the  130  feet  level,  which  has  been  driven  for  a  distance  of 
200  feet  north  of  the  main  shaft  and  45  feet  south,  the  lode  was 
very  siliceous  and  carried  low  values. 

The  main  sliafi  was  then  carried  down  to  the  250  feet  level 
and  a  crosscut  di  iven  east  15  feet,  Avhere  it  cut  the  ore  body  wliich 
heie  consists  of  a  foliated  greenstone,  containing  quartz  chalcopyrite 
and  pryrites  in  bands.  This  was  driven  upon  in  a  northerly  direc- 
tion for  a  distance  of  30  feet,  wdien  all  signs  of  ore  were  lost,  how- 
ever what  Avas  sup])osed  to  be  the  line  of  hssure  was  followed  for  a 
distance  of  100  feet,  but  since  no  ore  was  met  with,  a  bore  hole  was 
put  in  for  a  distance  of  15  feet  to  the  eastward,  which  proved  the 
existence  of  a  fine  body  of  chalcopyrite  in  that  direction.  A  crosscut 
Avas  then  driven  and  the  lode  followed  back  in  the  direction  of  the 
main  shaft  to  the  point  where  it  was  originally  lost,  where  it  was 
discovered  that  a  pinch  had  taken  place.    This  level  was  then  cou- 
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tinned  for  a  distance  of  200  feet  farther  iioiHi,  the  last  (iO  feet  of 
which  Avas  in  very  low  grade  ore,  whilst  the  bahiiiee  of  270  feet 
averaged  abont  3  feet  in  Avidth  of  9  per  cent.  oie. 

From  this  level  at  a  point  190  feet  north  of  the  main  shaft,  a 
rise  has  been  pnt  np  GO  feet  in  which  the  ore  vein  averaued  4  feet 
in  width,  worth  13  per  cent,  of  copper. 

Close  to  the  main  shaft  a  fault  is  exposed,  which  has  ai)i)arently 
deflected  the  course  of  the  lode  to  the  south-east  wa i  d  for  a  .distance 
of  90  feet,  after  Avhich  it  falls  back  upon  its  original  strike,  which 
has  been  further  driven  on  for  150  feet.  In  this  section  of  this 
level  the  ore  values  are  for  the  most  part  low,  with  the  excei)tion  of 
one  point,  where  along  a  line  of  fracture  a  considerable  amount 
of  secondary  sulphide  enrichment  has  apparently  taken  place.  • 

At  the  350  feet  level,  the  lode  has  been  driven  upon  in  a 
northerly  direction  for  a  distance  of  300  feet,  in  which  the  ore  body 
averages  about  4  feet  in  width,  and  has  a  value  of  about  5  i)er  cent, 
of  copper  per  ton,  thus  shoAving  an  increased  length  and  width,  but 
a  decreased  value  from  the  level  above,  the  latter  being  proliably 
due  to  the  fact  that  less  secondary  enrichment  has  taken  place  and 
therefore  this  may  be  taken  to  represent  more  nearly  the  permanent 
value. 

At  a  point  100  feet  north  of  the  main  shaft,  a  rise  has  been  put 
np  to  the  250  feet  leA^el  in  Avhich  the  vein  of  ore  averaged  2  feet  6 
inches  in  Avidth  and  assayed  9  per  cent.  Although  the  gold  values 
carried  in  the  upper  Avorking's  are  not  recorded,  they  are  stated  to 
have  been  about  (kIaa^s.  per  ton;  these  decreased  to  3dAvts.  at  the  250 
feet  level  and  2dAvts.  at  the  350  feet  leA^el,  thus  clearly  demonstrating* 
that  the  occurrence  of  this  metal  in  appreciable  quantities  Avas  due  to 
secondary  enrichment,  and,  therefore,  the  future  value  of  this  lode 
Avill  probably  consist  of  copper  only.  The  general  course  of  the 
lode  is  north  and  south,  Avith  a  dip  to  the  eastAvard  of  about  SO 
degrees;  it  is  a  cupriferous  dyke,  occuri'ing  in  lenticular  masses  in  a 
granitic  country,  the  richest  portions  having-  so  far  been  met  with 
upon  the  footAvall  or  Avestern  contact. 

This  dyke  does  not  give  any  indication  of  its  presence  at  the 
surface,  Avhilst  in  the  upper  levels  it  is  too  highly  decomj)osed  to 
determine  its  character  ;  bel'OAV  the  Avater  level,  liOAvever,  it  assumes 
the  appearance  of  a  schistose  greenstone,  containing  large  quanlhies 
of  quartz,  Avhilst  in  the  deeper  workings  it  becomes  massive. 

The  ore  in  the  upper  workings  Avas  the  usual  ferrugininis  car- 
bonate of  copper,  associated  with  a  considerable  quantity  of  quartz, 
whilst  beloAv  the  Avater  leA^el  it  changes  directly  into  chalcopyrite 
and  pyrite  in  a  foliated  greenstone  matrix  Avith  some  quartz,  the 
only  indication  of  secondary  sulphide  enrichment  being  along  cross 
fracture  zones,  AAdiere  incrustations  of  covellite  often  occur  uixm  the 
yelloAv  ore. 
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Table  showing  the  Yield  of  the  Elverdton  Copper  Mine. 


Year. 


Name  and  Number  of  Lease. 


Ore 
treated. 

Gold 
per  ton. 

!  Copper 
therefrom. 

tons. 
557.  (K) 

OZH. 

/o 

28.40 

527. 

88 

12.05 

1,223 

72 

12.42 

443 

42 

0.01 

13.85 

172 

40 

10.81 

130. 

00 

4.38 

541. 

97 

0.02 

5.76 

191 

56 

8.24 

3,787-96 

13-32 

1901  I  Elverdton,  M.L.  95     .  . 

1903  ;  Elvordton,  Phillips  River  OptionsI 
I     Syndicate,  N.L.,  M.L.  95 

1904  ;  Elverdton,  Phillips  River  Options 

Syndicate,  M.L.  95 

.    1905  '  Elverdton,  PhiUips  River  Options 
Syndicate,  X.L.,  M.L.  95 

1906  Elverdton,  PhilUps  River  Optionsj 

Syndicate,  N.L.,  M.L.  95 
.    1907     Elverdton,  PhiUips  River  Optionsj 
Syndicate,  N.L.  M.L.  95    .  . 

1907  Elverdton,  Phillips  River  Gold 

and  Copper  Co.,  Ltd.,  M.L.  95 
To  June,  Elverdton,  Phillips  River  Gold 
,   1908    1      and  Copper  Co.,  Ltd.,  M.L.  95 

'    '  Total  


Average  value  of  ore,  £8  per  ton. 

Thistle  and  Slianirocl- ,  ^I.L.  257. — This  lease,  which  ha.s  pre- 
viously been  known  as  the  Welcome  Stranger,  C.D.C.,  and  Addie, 
is  situated  at  a  short  distance  to  the^  south-eastward  of  Elverdton^ 
and  upon  it  a  lode  whicli  strikes  in  a  north  and  south  direction  w^th 
a  vertical  dip,  has  been  sunk  upon  to  a  depth  of  SO  feet  (water 
level ) .  It  is  from  2  to  3  feet  in  width,  and  lies  between  a  greenstone 
dyke  upon  the  west  and  granite  country  upon  the  east,  and  in  it  no 
payable  ore  was  cut  until  a  depth  of  20  feet  was  reached,  when  a 
vein  of  from  6  inches  to  1  foot  6  inches  of  hioh  class  carbonates  was 
encountered,  which  was  foUowed  down.  About  60  feet  further 
north,  a  shaft  has  been  sunk  to  a  depth  of  74  feet,  at  which  level  the 
lode  has  been  driven  on  for  a  length  of  80  feet,  connecting  with  the 
first  mentioned  shaft. 

The  ore  is  of  the  usual  ferruginous  oxi-carbonate  of  copper 
siliceous  in  part,  whilst  at  the  bottom  of  the  main  shaft  the  sulphides 
begin  to  make  their  ap})earance. 

Table  showing  the  Yield  of  the  Thistle  and  the  Shamroek  Mine. 


Year. 


Name  and  Number  of  Lease. 


1901  Welcome  Stranger,  M.L.  87  . . 

1903  Welcome  Stranger,  M.L.  167 

1904  Do.  do. 
1904  C.D.C.,  M.L.  186 
ir05         Do.  do. 

1906  Addie,  M.L.  232 

1907  Thistle  and  Shamrock,  M.L.  257 
To  June,  Do.  do. 

1908 

Total  


Ore  . 

Gold 

Copper 

treated. 

per  ton. 

thei'efrom. 

tons. 

ozs. 

'0 

4.00 

22.00 

9.85 

15.00 

2.92 

0.24 

12.00 

18.43 

0.17 

13.67 

18.07 

0.03 

17.32 

5.13 

19.68 

34.75 

0.02 

17.44 

8.80 

0.34 

24 

101 .95 

0.08 

17.20 

Average  value  of  ore.  £10  12s.  6d. 
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Fairliej  M.L.  2()().  — This  property,  which  has  been  worked  off 
and  on  since  1901,  nnder  the  names  of  Mountain  View,  O.K.,  and 
Fairlie,  lies  higher  iq)  the  raiig-e  to  the  eastward  of  the  last 
mentioned. 

There  are  two  cuprifei'ous  liicnistone  dykes  enclosed  in  granitic 
eoiiiitry  npon  this  lease,  the  western  of  which  has  a  north  and  south 
course  and  can  be  traced  foi"  a  length  of  100  feet  at  the  surface. 
The  ore  is  of  a  liig']i  (quality  and  occurs  in  a  vein  about  1  foot  6 
inches  in  width,  which  has  been  sunk  on  to  a  depth  of  75  feet  and 
driven  upon  north  and  south  for  a  distance  of  80  feet,  whilst  all  the 
ore  has  been  stoped  up  from  the  60  feet  level. 

Upon  the  eastern  lode  the  north  shaft  has  been  sunk  to  a  depth 
of  52  feet  with  a  drive  27  feet,  in  Avhich  the  cupriferous  green- 
stone dyke  has  been  crosscut,  proving-  to  be  13  feet  in  width,  with 
upon  the  eastern  wall  a  vein  2  feet  6  inches  thick  of  ferruginous 
material,  containing  bunches  of  carbonate  of  copper. 


Table  shotving  the   Yield  of  the  Fairlie  Mint. 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per^ton. 

Copper 
therefrom. 

1901 
1905 
1906 
1907 

Mountain  View,  M.L.  107 
O.K.,  M.L.  188 
Fairlie,  M.L.  266 
Do.  dp. 

tons. 
9.50 
6.67 
0.84 
7.97 

ozs. 

o/ 

28.84 
15.00 
15.48 
13.00 

Total  

24.98 

19.66 

Average  value  of  ore  per  ton  £14. 


THE  KUNDIP  CENTRE. 

This  group  of  leases  is  situated  to  the  northward  of  the  town- 
ship of  Kundip,  which  is  about  20  miles  from  Hopetoun  and  12  miles 
from  Ravensthorpe.  It  is  the  southern  extension  of  the  Mt.  Des- 
mond belt,  which  follows  the  Steere  Valley  upon  the  south-western 
face  of  the  Ravensthorpe  Range ;  this  particular  section  being-  about 
one  mile  in  width  and  three  miles  in  length. 

The  rocks  forming  this  belt  are  for  the  most  part  schistose  green- 
stone, leached  and  kaolinised  in  ])art,  l)ut  at  the  north  end,  upon  the 
Mt.  Stennett  lease,  massive  greenstones  form  the  country,  whilst  upon 
the  w^estern  side  of  the  Steere  River,  schistose  granite  is  met  with 
upon  the  Ard  Patrick  lease. 

The  directions  of  the  lodes  vary  considerably,  but  may  be  divi- 
ded roughly  into  two  groups;  the  Hist  of  these,  which  has  a  more  or 
less  north  and  south  strike,  following  the  foliation  of  the  rocks, 
dips  to  the  eastAvard,  and  may  be  called  nonnal  lodes,  whilst  the 
second,  Avhich  has  a  more  or  less  east  and  west  course,  coincides  with 
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the  joiiitiiii>'  ]>lanes  to  the  southward,  and  they  may  be  called 

cross  lodes. 

Of  tliese,  both  the  noi'inal  and  the  cross  series  of  lodes  carry  bolli 
^old  and  copper  in  the  greenstone  area,  whilst  the  siliceous  lodes  in 
the  mnnitic  oi-  kaoliiiised  area  are  for  the  most  pai't  aui-ifrons  only. 

From  llic  sni'Tace  downwards  to  a  depth  of  fi-om  10  to  40  feet 
these  Jodes  aie  ahiiost  destitute  of  coi)per,  but  below  this  to  the  water 
level  (whicli  vai'ies  with  the  ele^■ation  of  the  sui'face).  carbonates  and 
oxides  are  met  with  in  the  form  of  i)ipe-like  zones,  which  in  the 
normal  Jodes  are  inclined  upon  the  tissure  ph\ne  to  the  >ontli,  and  in 
the  cross  (issui'es  to  the  eastward. 

In  this  hitter  class  of  lissui'es  the  co])per  oi-e  appears  to  be 
richest  alon<>-  those  lines  at  which  the  lode  channel  has  intersected 
rocks  of  a  more  highly  basic  character,  and  in  conseciuence  the  in- 
clination of  these  zones  is  usually  coincident  with  the  foliation 
phanes,  ui)()n  which  spur  veins  occasionally  strike  off. 

Near  the  water  level  the  sulphides  make  their  appearance;  the 
chalcopyrite  when  in  a  semi-decomposed  condition  being-  often  coated 
with  covellite,  which  is  the  only  indication  of  secondary  sulphides  en- 
richment. 

The  lode  matter  generally  appears  to  consist  of  a  weathered 
basic  intrusive  rock,  highly  ferruginous  and  siliceous  in  pait,  which 
becomes  pyritie  below  the  water  level,  and  this  as  a  rule  carries  g'old 
in  greater  or  less  quantities,  also  traces  of  copper;  since,  however, 
little  work  has  been  carried  on  as  yet  in  the  sulj^hide  zone,  the  precise 
character  of  the  ore  has  not  been  determined. 

The  siliceous  gold  lodes  in  the  acidic  and  kaolin  series  as  a  rule 
dip  at  a  low  angle  to  the  south,  they  do  not  all  outcro})  at  the  surface, 
but  occur  in  a  more  or  less  tabular  form,  sometimes  as  sheets  of 
ferruginous  quartz,  but  more  often  as  a  network  of  veins  in  a  kaolin 
matrix. 

The  majority  of  h)des  of  this  district  have  so  fai'  })roved  to  be 
cupjiferous  gold  ^'eins,  but  are  apparently  changing  at  the  water 
level  into  auriferous  copper  lodes,  whilst  in  all  probability  in  the 
primary  sulphide  zone  the  g'old  values  will  fall  even  still  lowei'. 

Up  to  the  present  time  most  of  the  ore  has  been  hand-sorted  for 
smelting  purposes,  the  l^ilaiice  being  treated  in  the  batteries  for  g"old 
by  Avhich  })i'ocess  an  exti-action  of  from  40  to  50  per  cent,  only  is  ob- 
tained, whilst  the  rich  sands  containing  half  the  g'old  contents  are  too 
cui)riferous  to  be  aiiKniable  to  cyanide  extraction.  These  remarks 
do  not  apply  to  the  ferruginous  quartz  veins  which  carry  only  g'old, 
in  Avhich  case  if  extraction  is  low  it  is  solely  due  to  faulty  i)lant  or 
management. 

Upon  the  whole  this  district  is  a  promising  one,  but  lode^  are 
valueless  Avithout  capital  to  carry  out  the  initial  development  and 
equipment,  and  since  most  of  the  payable  ore  has  been  scratched  out 
from  above  the  water  level,  the  prospect  is  not  too  encouraging". 
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The  following  table  4>ives  tiie  tonnage  oL*  ore  ti'eatecl  either  by 
smelting  or  battery,  with  the  gold  and  copper  returns  therefrom  from 
each  productive  lease  in  this  district,  whilst  further  details  mil  be 
found  accompanying  the  descriptions  of  the  individual  mines: — 

Table  showing  the  Yield  of  the  various  Mines  in  the  Kundip  District. 


Year. 

1 

Name  and  Number  of  Lease. 

Ore 
treated. 

(;oif! 

there-  ; 
from. 

1 

tons. 

ozs. 

1900 

Afric,  G.L.  197 

6.02 

1907-8 

Alice,  G.L.  143 

53 . 50 

14.83 

1906-7 

Alice  Mary,  G.L.  99    .  . 

28.02 

3.83 

1906-8 

Ard  Patrick,  G.L.  107 

180.00 

184.57 

1902-7 

AustraUa,  M.L.  242 

29 . 40 

0.62 

1906-8 

Charmion,  G.L.  132     .  . 

47.50 

28.81 

1904-8 

Christmas  Gift,  M.L.  184 

87] . 13 

400 . 90 

1901-8 

Flag.  G.L.  136-9 

2,668.49 

1,886. 17 

1908 

Finnis,  G.L.  126 

0.05 

19.77 

1903-8 

Gem,  G.L.  65    .  . 

2,648.85 

1,330-44 

1903-4 

Gladstone  Prop.,  G.L.  69 

91.12 

1908 

Great  Britain,  G.L.  294 

13.00 

5.93 

1900-8 

Harbour  View,  M.L.  52 

6,155.08 

2.513.00 

1907-8 

Harbour  View  North,  G.L.  81 

114.92 

59. 10 

1904-7 

Hecla,  M.L.  206 

28 . 86 

1906-8 

Hillsborough,  G.L.  98 

413.80 

516.31 

1906-7 

Kundip,  G.L.  133 

211.00 

64.56 

1906-7 

Lily,  G.L.  104  

330.00 

115.76 

1  CkCiA  C 

IVleaic,  G.ij.  ob 

677.46 

597.98 

1902 

Minna,  G.L.  42 

161.00 

94.92 

1904-8 

Mosaic,  M.L.  291 

72.25 

21.73 

1901-7 

Mt.  Stennett,  M.L.  108 

298.97 

24.68 

1902-7 

Omaha,  G.L.  73 

344.94 

369.72 

1908 

Queen  of  the  Earth,  G.L.  129 

63.00 

1907-8 

Stowaway,  G.L.  106    .  . 

14.00 

55.20 

1906 

Thrice  Call,  G.L.  114  .  . 

8.75 

10.10 

1904-8 

Two  Boys,  G.L.  74     .  . 

1,142.12 

1,568.77 

1906 

Try  Again,  G.L.  120   .  . 

9.50 

7.10 

1906-8 

Western  Gem,  G.L.  80 

138.17 

105.54 

i 

Total  

16,666-78 

10,154-46 

Copper 
there- 
from . 


tons. 
0.78 

0.96 

4.60 

13.41 
61.79 


131.69 
0.30 
3.55 
3.84 


8.01 
41.62 
1.37 


271-92 


Average  value  of  the  ore  treated,  0.61  ozs.  of  fine  gold  per  ton  and  1  -62 

of  copper. 

Mount  Stennett,  M.L.  108.  — At  the  extreme  north  end  of  the 
section  of  this  mineral  belt  is  an  old  c()i)per  mine  known  as  the  Mt. 
Stennett,  called  after  the  prospector  and  owner.  It  is  situated  about 
three  miles  north  of  Kundip  at  the  base  of  the  Ravensthorpe  Rang-e, 
and  upon  the  eastern  bank  of  the  Steere  River.  The  country  at  this 
point  consists  of  a  massive  greenstone,  prohably  a  (fuartz.  diorite, 
which  has  broken  into  the  foliated  series  composing  the  7'ange. 

The  lode  which  is  situated  close  to  the  southern  boundary  of  the 
lease,  has  a  nearly  north  and  south  course  with  a  dip  of  one  in  four 
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to  the  ea.stward,  whilst  the  greenstone  in  the  innnediate  proximity  to 
it  is  of  a  schistose  character.  It  has  been  opened  up  by  three  under- 
lay shafts  from  which  it  has  been  proved  for  a  len<^'th  at  110  feet. 
The  central  of  these  shafts  is  called  the  Whij)  shaft,  and  has  been 
smik  upon  the  dip  of  the  lode  to  a  depth  of  140  feet,  the  ground 
water  being  met  Avith  at  a  depth  of  120  feet. 

Imniediatcly  above  this  the  lode  has  been  driven  upon  in  a 
southerly  direction  for  a  distance  of  60  feet,  whilst  the  patches  of 
the  richest  ore  from  above  this  drive  have  been  stoped  to  the  surface 
The  total  width  of  the  ore  body  at  this  level  has  not  as  yet  been 
tested  by  crosscutting  it  from  wall  to  wall.  At  a  depth  of  80  feet 
a  level  has  been  driven  north  for  a  distance  of  30  feet,  whilst  from 
between  it  and  the  surface  most  of  the  ore  has  been  stoped.  These 
stopes  are  connected  with  the  northei'n  undeilay  shaft  which  is  45 
feet  in  depth. 

The  average  width  of  the  lode  in  these  w^orkings  was  3  feet  6 
inches,  the  sulphides  coming  in  at  a  depth  of  80  feet,  above  which  the 
ore  consists  of  blue  and  green  carbonate  with  oxides  of  co])per, 
which  was  often  highly  ferruginous  and  always  silice(^us. 

The  southern  shaft,  which  is  27  yards  south  of  the  whip  shaft, 
has  been  sunk  to  a  depth  of  65  feet,  from  the  bottom  of  which 
a  level  has  been  driven  upon  the  lode  for  a  distance  of  30  feet  north 
from  above  w^hich  the  stone  has  been  stoped  for  a  height  of  20  feet. 

From  this  shaft  at  a  depth  of  25  feet,  the  lode  has  been  driven 
on  in  a  northerly  direction  for  a  distance  of  30  feet,  at  which  point 
the  veins  of  ore  which  had  varied  from  12  to  30  inches  petered 
out.  Tlie  Avliole  of  the  ore  from  above  this  level  has  been  stoped  out. 
South  from  this  shaft,  also  at  this  level,  the  lode  lias  been  driven 
on  for  a  distance  of  12  feet,  but  in  it  the  vein  was  too  small  to  be 
payable. 

The  richest  ore,  which  has  averaged  13.6  per  cent.,  appeared  to 
occur  in  two  pipe-like  shoots,  from  which  208.87  tons  have  been 
raised,  which  represents  practically  all  the  ore  of  any  value  above  the 
water  level,  since  the  balance  still  in  sight  is  of  too  low  grade  to  ])ay 
to  raise  by  itself. 

This  mine  has  therefore  been  worked  to  a  standstill,  and  will 
need  capital  to  be  ex])ended  upon  further  developments  before  any 
estimate  as  to  tlic  value  of  the  lode  in  the  sulphide  zone  can  be 
formed. 

About  10  chains  north  of  the  main  group  of  workings  another 
shaft  has  been  sunk  upon  the  underlay  of  a  vein  in  the  solid  green- 
stone area  to  a  depth  of  95  feet  (water  level),  and  from  the  bottom 
of  it  a  level  has  been  driven  20  feet  south,  whilst  another  has  l)een 
driven  12  feet  in  the  same  direction  at  a  depth  of  70  feet. 

Tliis  lode  is  mostly  ferruginous,  with  a  little  carbonate  of  copper 
to  a  depth  of  30  feet,  below  which  traces  of  sulphides  make  their 
appearance,  the  picked  ore  from  w^hich  contains  about  14  per  cent,  of 
copper  and  10  dwts.  of  gold. 
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Table  shoiving  the  Yield  of  the  Mt.  Stennet  Mine.  ' 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
therefrom. 

1901 
1903 
1904 
1906 
1907 

Mt.  Stennett,  M.L.  108 
Do.  do. 
Do.  do. 
Do.  do. 
Do.  do. 

tons. 
32.00 

100.10 
65 . 56 
47.02 
54.29 

ozs. 
0.12 

0.29 

0.03 

/o 

19.00 
15.42 
13.21 
10.00 
12.58 

Total  

298.97 

0.08 

13.92 

This  ore  has  realised  on  tlie  average  £9  5s.  per  ton. 


Anl  Patrick^  G.M.L.  107.  — This  (luartz  reef  has  a  strike  north- 
east and  s()uth-A¥est,  and  dips  at  an  angle  of  abont  45  degrees  to 
the  south-east,  outcropping  for  a  distance  of  four  chains.  At  its 
eastern  end  it  terminates  suddenly  upon  coming  in  contact  with  a 
greenstone  dyke ;  36  feet  northward  of  this  point,  however,  a  vein  of 
quartz  is  seen  outcropping  which  can  be  ti'aced  at  the  surface  for  a 
distance  of  one  chain  in  a  north-easterly  direction,  which  is  pos- 
sibly the  dislocated  continuation  of  the  same  lode. 

At  the  west  end  of  this  line  an  underlay  shaft  has  been  sunk 
to  a  depth  of  30  feet,  the  stone  in  which  averages  about  2  feet  6 
inches  in  width,  and  is  said  to  be  worth  about  30dwts.  At  a  point 
34  yards  farther  east  the  reef  has  been  sunk  upon  to  a  depth  of  16 
feet,  Avhere  it  ^'ai'ies  from  1  foot  6  inches  to  2  feet  in  width,  and  is 
said  to  be  Avorth  (Sdwts.,  whilst  nine  yards  still  farther  east  there  is  a 
small  pothole  in  which  the  vein  is  again  exposed.  A  30  feet  vertical 
shaft,  which  cut  tlie  reef  at  that  depth,  has  been  sunk  29  yards 
farther  east,  but  little  Avork  Avas  done  at  this  point  oAving  to  the  fact 
that  the  reef  pinched  to  a  small  size  and  was  of  little  value.  North 
of  this  11  yards  is  the  main  underlay  shaft,  which  lias  folloAved  a 
good  shoot  of  stone  doAvn  from  the  surface  i'or  a  (Irslance  of  110 
feet,  Avhen  it  connects  AAath  the  60  feet  level  driven  from  the  main 
vertical  shaft  AA^iich  is  situated  4S  feet  Avest. 

This  main  shaft  struck  a  heavy  supply  of  salt  Avater  at  a  depth 
of  30  feet,  but  Avas  continued  doAvn  to  a  total  depth  of  70  feet. 
This  Avater  Avas  at  hrst  difficult  to  handle,  but  after  continuous 
bailing  it  has  uoav  been  reduced  to  :],()()()  gallons  in  the  24  hours. 

Most  of  the  reef  above  the  60  feet  level  in  the  underlay  shaft 
has  been  sloped  for  a  length  of  55  feet,  its  average  width  being  2ft. 
6in.  AboA^e  this  level  the  quartz  is  of  a  laminated  character,  and 
mostly  Avhite,  being  enclosed  betAveen  tAvo  fairly  Avell-defined  Avails  of 
decomposed  granite;  the  whole,  hoAvever,  is  cut  oft'  at  the  eastern 
end  by  a  Aveathered  foliated  greenstone  dyke,  upon  the  Avail  of 
Avhich  the  stone  makes  a  turn  to  the  south-east,  whilst  at  the  Avest 
end  of  this  level  the  vein  pinches  and  becomes  poor. 
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Below  this  level  a  sheet-like  iiitnisioii  of  tireeustoiie  (now 
weathered)  makes  its  appearance^  following  the  foot-wall  of  the 
lode,  the  surface  of  which  is  highly  polished.  At  this  level  and 
also  upon  tlie  foot-wall  side  of  the  reef  some  small  veins  of  ferru- 
ginous manganese  junction  with  the  lode,  which  below  this  p(jint 
become  iron-stained  and  mang-anese-coated  in  places. 

At  the  -liottom  level,  which  is  60  feet  in  vertical  depth  and  110 
feet  upon  the  underlay,  the  lode  varies  fi'om  2  feet  6  inches  to  3 
feet  in  Avidth,  and  presents  a  fairly  solid  appearance  with  a  par- 
ticularly well-defined  foot-wall.  In  this  level  the  shoot  is  about  the 
same  length  as  in  the  level  above,  and  like  it  is  cut  off  1)y  the  cross 
course  at  the  east  end  and  pinches  in  a  similar  manner  at  the  west 
end.    This  block  between  the  two  levels  is  now  being  stoped. 

About  36  feet  north  of  the  terminal  point  of  outcrop  <»f  this 
reef  at  its  eastei'n  end  where  it  is  cut  off  by  the  greenstone  bar, 
and  upon  the  other  side  of  the  latter,  a  quartz  vein  of  similar  char- 
act  ei*  has  been  o])eiled  up  by  a  30  feet  underlay  shaft  with  a  drive 
at  tlie  bottom  feet  east,  in  which  the  stone  is  2  feet  wide  and  is 
estimated  to  l)e  worth  lOdwts.  The  outcrop  of  this  vein  has  been 
traced  for  the  further  distance  of  one  chain  east  in  a  series  of  pot- 
holes. 

This  last-mentioned  reef  is  in  ail  probability  the  dis^located 
continuation  of  that  first  mentioned,  it  having  been  thrown  off  its 
con  ISO  by  faulting  along  the  dyke  fissure,  sinc«  there  is  no  indica- 
tion at  the  surface  of  any  other  vein  upon  the  opposite  side  of  it; 
below  ground,  hoAvever,  the  indications  point  to  the  throw  being  in 
the  otiiei'  direction,  therefore  this  question  can  only  be  satisfactonly 
settled  by  crosscutting  the  dyke  and  driving  npon  its  eastern  side. 

The  stone  raised  is  carted  a  distance  of  about  two  miles  to  a 
battery  where  it  is  crushed,  bnt  since  there  are  no  means  for  sands 
treatment  the  Tdwts.  contained  in  the  tailings  are  lost.  Avhich  is  a 
serious  matter  to  the  owners. 

Up  to  the  end  of  June,  lOOS,  this  mine  has  ]n'oduced  ISO  tons 
of  quartz,  which  has  yielded  lS4..)7ozs.  of  tine  gold,  Avliich  is  at  the 
rate  of  1.02ozs.  per  ton,  whilst  if  the  Tdwts.  lost  in  the  tailings  are 
added  this  brings  the  total  value  of  the  stone  u})  to  1.37ozs.  to  the 
ton. 


Table  ^hoiciuij  the  Yield  of  the  Aid  Patrick  Mine. 


Year. 

Name  aiid  Number  of  Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

Rate 
per  ton. 

1906 
1907 
Up  to 
June, 
1908 

Ard  Patrick.  G.L.  107 
Do.  do. 
Do.  do  

tons. 

10.  (H) 
121.  TH) 

48.50 

ozs. 

14.48 
117.41 

52.68 

ozs. 

1.44 
0.97 
1.08 

Total  

180.00 

184.57 

1.02 
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Tlnrd  Call,  G.M.L.  114. — This  lea^e  is  situated  upon  the  eastern 
or  op])osite  bank  of  the  Steere  River  to  the  Ard  Patrick.  A  small 
feri-uuinous  reef  out('i'()i)s  u})on  the  face  of  a  steep  liill,  wliich  was 
sunk  upon  to  a  depth  of  20  feet,  wliilsl  hitei*  on  an  adit  level  was 
driven  lower  down  the  hill  connecting  with  the  shaft  bottom.  From 
this  in  the  year  1906,  8.75  tons  of  stone  were  raised,  Avhich  yielded 
lO.lOozs.  of  tine  gold  by  battery  treatment. 

Gladys,  M.L.  159. — Tlids  mine  is  situated  in  the  foliated  green- 
^one  area  at  tlie  base  of  the  Ravensthorpe  Range  two  miles  noi'th 
of  Kundip  u])o]i  the  eastern  l)anks  of  the  Steere  River. 

It  was  originally  worked  for  copjier,  when  some  faii'ly  high- 
grade  ore  occurring  in  bunches  was  discovered  at  the  surface. 

Two  underlay  shafts  have  been  sunk  to  a  depth  of  30  feet  upon 
the  lode,  which  Avas  from  three  to  four  feet  in  width,  striking  north- 
west and  s(nith-east  and  dip])ing  to  the  south-west,  the  oi'e  in  which 
occurred  in  bunches  of  carbonate  of  co])])er  Avith  some  glance. 

Later  on  this  area  was  again  taken  up  as  a  gold  lease,  Avhen  a 
A^ei'tical  shaft  Avas  sunk  a  little  to  the  south-Avest  of  the  old  workings 
to  a  depth  of  70  feet,  and  from  this  a  crosscut  Avas  driven  north- 
east, in  Avhich  a  small  quartz  i-eef  Avas  met  Avith  carrying  a  little  gold 
and  also  a  small  copper  vein,  but  neither  of  these  Avas  large  enough 
to  be  payable. 

Alice  Mary,  G.M.L.  90. — This  lease  lies  upon  the  east  side  of 
the  Christmas  Gift,  and  nearl^^  at  the  top  of  the  spur;  the  lode 
strikes  a  little  south  of  Avest  and  underlays  to  the  southAvard  at  an 
angle  of  about  ()0  degrees  in  l)locky  greenstone  schist. 

An  underlay  shaft  has  been  sunk  to  a  depth  of  100  feet,  at  the 
bottom  of  Avhich  a  short  level  has  been  driven  to  the  eastAvard,  in 
which  a  small  vein  of  ore  is  A'isible. 

At  its  outcro]^  the  lode  a])pears  as  a  ferruginous  quartz,  no 
sign  of  copj)er  making  its  ap])earance  in  the  tirst  10  feet  from  the 
surface,  but  at  this  point  small  veins  of  rich  copper  ore  contained 
in  a  mullocky  formation  about  G  feet  in  width  were  encountei-ed. 
These  A'eius  extended  in  an  east  and  west  direction  for  a  length  of 
30  feet  along  the  lode  and  doAvnward  foi'  20  feet.  At  a  depth  of 
60  feet  in  the  shaft  another  make  of  ore  was  cut  npi)U  the  hanging- 
wall  of  the  formati()n,  Avhich  was  from  six  to  eight  inches  in  thick- 
ness and  12  feet  in  length  and  continued  doAvn  to  the  bottom  of  the 
shaft  40  feet.  In  this  vein  at  a  depth  of  70  feet  the  ore  passed 
from  carbonates  into  oliA^enite  and  erythrite,  of  Avhich  some  very 
pretty  specimens  Avere  obtained.  The  vein  is  small  but  of  higli 
grade,  and  little  prospecting  has  yet  been  done  upon  the  lode. 

Upon  this  lease  several  other  small  holes  have  been  put  doAvn 
upon  ferruginous  outcrops,  some  of  Avhich  have  yielded  good  pros- 
pects for  gold  at  the  surface,  but  so  far  in  no  single  instance  liaA^e 
they  carried  values  doAAm. 

From  this  lease  8.02  tons  of  ore  yielded  .96  tons  of  copper  and 
.52  ounces  of  tine  gold,  and  20  tons  crushed  yielded  3.31  ounces  of 
gold,  the  total  A^alue  of  which  was  £101. 
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Christmas  Gift^  M.L.  184.  — This  mine  is  situated  in  tlie  foliated 
gTeenstone  upon  a  spur  of  the  RaA^ensthorpe  Rang'e,  on  the  east 
side  of  the  Steere  River,  about  two  miles  nortli  of  the  townshij)  of 
Kundip. 

Upon  this  lease  the  outcrop  of  a  ferruginous  lode  can  he  tra<:ed 
at  the  surface  for  a  considerable  distance,  the  cap  of  which  gives 
good  prospects  for  <iold  in  places.  It  has  a  strike  of  nearly  north 
and  south  with  an  underlay  at  a  high  angle  to  the  eastward ;  it  ex- 
hibits no  signs  of  copper  at  the  surface,  the  first  indications  of  which 
were  met  with  at  a  depth  of  8  feet  to  10  feet,  but  no  ore  of  value 
was  discovered  until  a  depth  of  20  feet  was  reached. 

The  lode  is  apparently  a  greenstone  dyke  of  considerable  width, 
between  which  and  the  countiy  the  richest  copper  ore  occurs  upon 
either  wall,  whilst  the  entire  mass  (the  nature  of  which  cannot  be 
determined  owing  to  its  highly  weathered  character)  contains  small 
quantities,  and  also  gold. 

A  considerable  auiount  of  develo[)ment  has  been  done  upon  it, 
a  main  shaft  having  been  sunk  to  a  depth  of  100  feet,  which  is 
vertical  for  the  lirst  40  feet,  below  which  it  follows  the  foot-wall 
of  the  formation  ui)()n  the  incline. 

At  the  bottom  of  this  shaft  a  crosscut  has  been  driven  a  distance 
of  18  feet  to  the  hanging-wall  of  the  lode,  there  being  a  vein  of 
copper  ore  upon  either  wall,  whilst  the  intervening  portion  is  com- 
posed of  blocky  weathered  greenstone. 

The  hanging-wall  vein  has  been  driven  on  for  a  distance  of 
20  feet  south,  at  Avhich  point  the  ore  pinches  out  upon  a  hard  bar, 
but  the  tissure  has  every  indication  of  continuity. 

In  sinking  the  main  shaft  a  very  nice  bunch  of  liigh-gTade  ore 
Avas  cut  upon  the  foot-wall  at  a  depth  of  70  feet. 

At  a  depth  of  oO  feet  the  formation  has  been  crosscut,  at  which 
point  it  measures  12  feet  from  wall  to  wall.  In  this  a  nice  vein  of 
ore  was  cut  which  was  driven  on  in  a  noitherly  direction  to  the  north 
shaft  for  a  distance  of  10.")  feet.  In  this  level  the  richest  ore  occurred 
in  zones  the  length  of  vvliich  near  the  main  shaft  was  40  feet,  an 
average  width  of  4  feet  of  this  has  been  stoped  up  for  30  feet. 

South  of  the  main  shaft  the  level  has  been  extended  for  a  dis- 
tance of  90  feet  to  the  south  shaft  in  which  the  vein  is  small  and 
pooi-  in  the  first  section  but  further  on  opens  out  to  an  average  size 
of  4  feet  for  a  length  of  40  feet,  the  ore  being  mostly  stoped  out  to 
a  height  of  30  feet  and  at  one  point  to  the  surface. 

The  formation  has  as  yet  only  been  crosscut  at  two  pi)ints,  viz., 
from  the  main  shaft  at  the  two  levels,  therefore  its  average  size  and 
character  cannot  be  determined.  The  ore  so  far  as  proved,  with  the 
exception  of  the  bunch  cut  upon  the  footwall  at  70  feet  in  the  main 
shaft,  is  confined  to  the  hanging  wall  of  the  formation,  but  it  is  pos- 
sible that  prospecting  will  prove  the  existence  of  other  veins  or 
bunches  upon  the  other  side. 
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The  footwall  where  exposed  in  the  shaft  is  well  defined,  whilst 
the  hanging"  wall  with  the  exeei>tion  of  one  or  two  places  is  of  a  more 
ragged  character. 

The  copper  ore,  which  consists  of  carbonates  and  oxides  of 
copper  associated  with  feiTuginoiis  gossan  and  quartz,  carries  gold 
in  gi'eater  or  less  quantities,  it  being  occasionally  visible  in  the  stone 
but  the  higher  average  values  are  usually  contained  in  those  portions 
of  the  vein  which  are  not  so  rich  in  copper  and  are  most  highly 
siliceous,  Avhich  stone  is  sent  direct  to  the  battery. 

There  appears  to  be  a  large  body  of  low-grade  ore  in  this  mine 
which  should  pay  well  to  crush  and  concentrate  if  facilities  were 
upon  the  ground,  but  which  under  present  conditions  will  not  pay. 
Water  has  not  yet  been  struck  in  this  mine  owing  to  its  elevated  posi- 
tion, but  it-is  probable  that  it  will  be  encountered  in  sinking  in  the 
course  of  another  50  feet  when  the  sulphide  ores  will  be  met  with. 


Table  showing  the  Yield  of  the  Christmas  Gift  Mine, 


Year. 

• 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
therefrom* 

1904 

1905 

1906 
1907 

To  June 
1908 

Christmas  Gift,  M.L.  184 

Do.  do  

Do.  do  

Do.  do  

Do.  do  

tons. 
(  217.00 
I  12.16 
s  62.00 
)  15.81 
1.43 
(  287.00 
(  39.60 
C  212.00 
1  24.13 

ozs. 
0.67 

6.75 

'6.87 
0.43 

6.25 
0.67 

o/ 

/O 

is. 99 

i2.01 
15.38 

13.40 

15.25 

Total 

871.13 

0.47 

1.54 

Average  value  of  ore  received,  £3  per  ton. 


Australia^  M.L.  149.  — This  old  abandoned  lease  is  situated  upon 
the  western  bank  of  the  Steere  River  about  IV-z  miles  north  of  Kun- 
dip.  It  has  been  held  later  under  the  name  of  the  Lone  Star,  M.L. 
242  but  is  better  known  under  its  original  designation. 

The  lode  strikes  north-east  and  south-west  with  a  dip  of  1  in  2 
to  the  south-east,  and  upon  it  an  underlay  shaft  has  been  sunk  to  a 
depth  of  about  50  feet  (water  level).  In  this  shaft  the  vein  con- 
sists of  ferruginous  quartz  with  carbonate  of  copper  and  is  said  to 
average  from  2ft.  to  2ft.  Gin.  in  width,  the  picked  ore  going  up  to 
33  per  cent.,  whilst  the  length  of  the  vein  was  25  feet. 

Another  shaft  has  been  sunk  to  a  vertical  depth  of  50ft.  with 
the  object  of  cutting  the  lode  but  in  it  only  some  small  veins  of  ore 
are  said  to  have  been  met  with. 
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7V//y/r  shoiriuj)  lite  )'irhl  of  llic  A  List idlia  or  Lone  Star  Mine. 


Year 

Name  hmcI  Niinibei'  of  Lease 

Ore 
treated. 

Gold 
per  ton. 

there- 
from. 

tons. 

ozs. 

% 

1902 

Australia,  M.L.  149     .  . 

4.50 

22.22 

1903 

Do.  do. 

3.29 

20.06 

1904 

Do.  do. 

8.69 

0.06 

21.17 

1906 

Lone  Star,  M.L.  242    .  . 

3.90 

0.03 

10.77 

1907 

Do.  do  

9.02 

7.54 

Total  

29.40 

15.64 

The  ore  realised  on  the  average  £9  per  ton. 

(rC)}}^  G.M.L..  — Upon  this  lease  which  lies  iniiiiediately  to  I  he 
northward  of  the  Two  Boys,  a  portion  of  the  same  fiat  reef  has  ijeeii 
worked,  whilst  below  it  another  parallel  vein  or  more  cori'ectly 
speaking  a  sei'ics  of  small  veins  contained  in  a  belt  of  decomi)osed 
rock  was  uKirc  I'ecently  discovered. 

This  body  strikes  in  an  east  and  west  direction  and  has  been 
followed  down,  from  the  sniface  upon  an  angle  of  about  40  decrees 
for  a  distance  of  about  200  feet  in  a  southerly  direction. 

At  and  near  the  suiface  this  formation  cairied  no  values,  whilst 
downwards  for  a  distance  of  70  feet  it  was  [)oor,  Init  at  this  depth 
it  was  intersected  by  a  small  ferruuinous  quartz  vein  which  appar- 
ently has  influenced  the  deposition  of  gold,  foi-  below  it  the  values 
at  once  improve. 

At  tlie  soft,  level,  in  which  the  formation  averages  4  feet  in 
thickness,  it  was  found  to  be  payable  for  a  length  of  110  feet  or 
fi'oni  the  main  underlay  shaft  in  an  easterly  direction  to  a  pt»int 
Avhere  it  is  suddenly  cut  oft'  by  a  fault  having  a  course  north-north- 
easL  r})()n  tliis  fault  a  fei'ruginous  body  of  stone  was  encountered 
dipi)ing  to  the  east wa id  at  a  high  angle,  which  carries  good  values 
and  is  i)articularly  rich  at  certain  points  where  the  lode  material 
consists  of  dark  coloured  loose  ferruginous  sand. 

This  vein  had  been  driven  on  for  a  distance  of  20  feet  in  a 
noithei'ly  direction  and  was  showing  as  a  strong  body  in  the  face 
wliich  yielded  uood  j)i()si)ects.  whilst  to  the  southward  it  appeared 
to  split  into  two  sin;dl  veins. 

The  soft.  le\-el  has  also  been  driven  in  a  weslcnly  direction  from 
the  main  sliafl  tV.r  a  distance  of  oO  feet,  but  in  this  portion  of  the 
mine  the  formation  did  not  carry  high  enough  \alnes  to  be  payable. 
The  next  lex'cl  is  at  14()ft.  u\)o\\  the  underlay  and  has  b(HMi  driven  in 
good  stone  for  a  distance  of  70  feet  east  to  tlu'  fault  and  oO  fee<t 
wot,  of  which  lattei'  distance  the  first  IT)  feet  only  of  the  reef 
carried  |)ayable  valuers. 
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From  this  level  a  winze  has  been  sunk  midway  between  the  shaft 
and  the  fault  in  a  south-easterly  direction  but  was  stopped  by  a 
dislocation  of  the  country.  In  this  winze  a  good  section  of  the 
foraiation  was  visible^  which  here  apparently  consists  of  one  small 
main  ferruginous  vein  crossed  at  an  angle  by  a  series  of  small  quartz 
stringers,  the  bulk  of  the  mass  being  composed  of  highly  kaolin ized 
and  leached  schists,  the  footwall  country  being  as  a  rule  almost  pure 
kaolin  whilst  the  hanging  wall,  althongh  similar,  is  of  a  more  siliceous 
and  gritty  character.  The  main  tissure  shows  signs  of  the  passage 
of  water  which  has  in  places  deposited  secondary  silica  in  a  tuffaceous 
form  similar  to  that  met  with  around  hot  springs. 

At  the  bottom  of  the  winze  the  fault  has  been  penetrat-ed  for 
a  few  feet  upon  the  other  side  of  which  no  continuation  of  the  vein 
was  met  with,  whilst  the  rock  although  still  an  altered  schist  was  not 
nearly  so  highly  kaolinized  as  that  upon  the  Avestern  side.  This  ap- 
parently indicates  a  drop  of  the  formation  lying  to  the  west  of  this 
line  of  dislocation,  and  if  this  is  the  case  it  would  be  necessary  to 
rise  upon  the  eastern  side  in  order  to  pick  up  the  vein. 

The  main  underlaj^  shaft  has  been  carried  down  from  this  level 
for  a  further  depth  of  60  feet  upon  the  incline  in  which  the  fornui- 
tion  presents  a  well-defined  appearance  and  yields  good  prospects. 

Upon  the  range  to  the  eastward  of  these  workings  there  are  a 
series  of  banded  jaspery  quartzite,  a  portion  of  one  of  which  is 
covered  by  this  lease,  and  upon  it  a  considerable  amount  of  pro- 
specting has  been  done  at  the  surface,  whilst  lower  down  the  hill  a 
series  of  extensive  adit  levels  have  been  driven  into  it  upon  white 
quartz  veins  in  kaolin  rock,  but  so  far  no  payable  values  have  been 
met  with. 


Table  showing  the  Yield  of  the  Gem  Mine. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

Rate 
per  ton. 

1903 
1904 
1905 
1906 
1907 
6Tmths. 
of  1908 

Gem,  G.L.  57  

Gem.  G.L.  65  

Do.  do  

Do.  do  

Do.  do  

Do.  do  

tons. 
8.00 
17.50 
146.00 
524.00 
843.35 

1,110.00 

ozs. 
24.30 
6.63 
145.72 
460.99 
399.22 

293.58 

ozs. 
3.03 
0.39 
0.99 
0.88 
0.47 

0.26 

Total  

2,648.85 

1,330.44 

0.50 

Two  Boys,  G.M.L.  74. — This  mine,  which  is  situated  about  V  ^ 
miles  north-east  from  the  Township  of  Kundip,  is  upon  the  top  of 
a  spur  which  strikes  off  from  the  Ravensthorpe  Range  in  a  westei'ly 
direction. 
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The  (M)uiitiy  in  wiiicli  the  reef  occurs  ls  a  l)elt  of  liighly  kaoliiiiz^d 
schist  which  hes  iiii mediately  upon  the  western  side  of  the  range.  A 
considerahle  ((uautity  of  prospecting  had  been  carried  out  in  this 
loealit}^  consisting  of  shafts  and  adits  in  the  kaolin  rock,  which  was 
supposed  to  he  an  alluvial  deposit,  and  it  was  in  one  of  these  that  a 
small  ferruginons  leader  extremely  rich  in  gold  was  cut  at  a  depth 
of  40  feet. 

Upon  following  this  leader  it  was  found  to  o])cii  out  into  a  flat 
reef  of  fair  size,  <iii(l  although  not  nearly  so  rich  as  at  the  [)oint  where 
it  was  hrst  cut  il  aNcraged  over  2ozs.  of  gold  per  ton.  This  lode 
although  (l(\<cri])e(l  as  a  flat  reef  has  in  reality  a  decided  dip  to  the 
south-east,  in  which  direction  it  was  found  to  rai)idly  increase  in 
size,  the  inch  or  two  exj)an(ling  to  (i  feet  in  quite  a  short  distance. 

The  small  vein  Avas  traced  in  a  north-westerly  direction  in  order 
to  determine  the  reason  for  its  non-appearance  at  the  surface,  the  > 
solution  of  which  was  found  in  the  fact  that  the  dip  had  changed 
into  the  opposite  direction. 

The  ore  body,  which  averaged  about  3  feet  6  inches  in  thickness, 
is  composed  of  a  sintery  quartz  and  ironstone,  whilst  in  some  places, 
owing  eithei"  to  chemical  action  or  crushing,  portions  of  it  have  been 
converted  into  a  clear  white  sand  rich  in  gold.  It  is  not  by  any  means 
a  definite  body,  for  j^ortions  of  it  often  (^onsist  of  a  network  of  minor 
fei'ruginous  veins  in  the  kaolin  country  adjoining  the  main  fissure. 
As  a  rule  the  roof  or  hangwall  is  of  a  more  gritty  (siliceous)  cha- 
racter to  the  footwall  and  in  consequence  more  pervious  to  the  per- 
colation of  descending  meteoric  waters  which  in  all  probability  played 
an  important  part  in  the  deposition  of  the  gold  in  this  vein. 

Workings  u])on  a  reef  of  this  character  have  to  be  carried  on 
more  u])on  the  system  adopted  in  coal  than  that  practised  in  gold 
mining,  and  in  consetjuence  they  would  be  difficult  to  describe  in  de- 
tail; it  will  be  sufficient,  therefore,  to  state  that  it  is  worked  by  a 
series  of  vertical  shafts,  the  deepest  of  which  is  120  feet,  and  a 
series  of  levels,  the  deepest  being  To  feet  below  the  surface,  in  which 
the  lode  has  been  driven  upon  for  a  length  of  300  feet.  From 
between  the  upi)er  levels  the  ore  is  l>eiug  removed  by  a  series  of  com- 
paratively Mat  stopes,  the  grade  of  which  is  so  slight  that  the  broken 
stone  will  not  gravitate  but  re(iuires  ])assing  by  hand  the  whole  dis- 
tance. 

At  the  bottom  workiniis  in  this  mine  the  lode  is  cut  by  a  green- 
stone dyke,  but  whether  it  terminates  u})on  this  or  will  be  discovered 
upon  the  other  side  has  not  yet  been  determined. 

As  the  general  dii'ection  of  the  foliation  of  these  schists  in  which 
this  lode  follows  the  joint  planes  strikes  north-west  and  south-east, 
\)v  at  right  angles  to  it,  and  since  the  belts  of  rock  vaiy  considerably 
in  composition,  as  might  be  naturally  expected  the  (4uiracter  of  the 
ore  body  changes  with  it,  as  also  do  its  gold  values;  for  instance, 
Avhen  the  roof  consists  of  almost  pure  kaolin  it  increases  in  richness, 
whilst  upon  the  other  hand  it  becomes  poorer  when  the  overlying 
coiuitry  is  more  siliceous. 
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Table  showing  the  Yield  of  the  Tiuo  Boys  Mine. 


Year. 

Name  and  Number  ot"  Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

Rate 
per  ton. 

1904 
1905 
1905 
1906 
1907 
To  June 
1908 

Hill  End,  G.L.  67 

Do.  do. 
Two  Boys,  G.L.  74     .  . 

Do.  do. 

Do.  do. 

Do.  do. 

tons. 
12.00 
25.00 
40.00 

340.00 
8.12 

717.00 

ozs. 
9.83 
13.70 
70.77 

8  9.18 
44.38 

540.91 

ozs. 
0.82 
0.55 
1.94 
2.61 
5.47 

0.75 

Total  

1,142.12 

1,568.77 

1  .40 

Billshoroiigh,  G.M.L.  98. — This  mine,  which  was  originally  taken 
up  tor  iiold,  is  situated  a  little  to  the  westward,  but  upon  the  same 
spui*  of  the  Kavensthorpe  Rang-e  as  the  Gem  and  the  Two  Boys. 

Tlie  lode  upon  this  property  strikes  in  an  easterly  and  w^esterly 
direction  and  underlays  at  an  angle  of  about  70  degrees  to  the  south- 
ward; tliis  has  been  followed  down  by  an  inclined  shaft  to  a  depth 
of  95  feet,  the  ore  l)ody  being  from  three  to  four  feet  in  thickness  to 
a  depth  of  7o  feet,  below  which  it  opens  out  to  a  width  of  18  feet. 
It  consists  of  ferruginous  quartz  for  the  first  85  feet  from  the  sur- 
face, but  below  tliis  carbonates  and  oxides  of  copper  make  their 
appearance. 

A  vertical  shaft  has  been  sunk  at  a  point  50  feet  to  the  south- 
ward which  cuts  the  lode  at  a  depth  of  120  feet  (water  level)  and  in 
a  crosscut  from  it  the  ore  body  measured  20  feet  from  wall  to  wall 
for  a  length  of  12  feet.  From  this  a  level  has  been  driven  west  for 
a  distance  of  40  feet  upon  the  footwall  side  of  the  formation,  follow- 
ing a  vein  of  o]'e  three  feet  in  width  which  has  been  sloped  up  and 
connected  with  the  upper  Avorkings  at  the  bottom  of  the  underlav 
shaft. 

At  the  end  of  this  level  the  oie  vein  is  suddenly  cut  out  ui)on  a 
hard  bar  of  country  but  the  fissure  line  apparently  continues 
thi'ough  it. 

In  an  easterly  direction  a  level  has  been  driven  in  the  footwall 
for  a  distance  of  100  feet,  but  in  it  no  ore  w^as  met  with  after  leaving' 
the  plat  a  few  feet,  whilst  at  the  face  the  rock  in  the  ore  channel  has 
changed  in  character.  Upon  the  hanging  wall  a  level  has  also  been 
driven  in  this  direction  for  a  distance  of  40  feet,  following  a  veui  of 
ore  the  average  width  of  which  is  two  feet.  Upon  the  eastern  side 
of  the  plat  the  ore  fills  the  entire  Avidtli  between  the  walls  at  the  roof 
of  the  chamber  but  below  it  is  replaced  by  a  bar  of  country  which 
rises  from  the  floor,  the  only  continuation  in  this  direction  being-  the 
small  vein  before  mentioned  upon  the  hanging  wall  side.    Upon  the 
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western  side  of  the  plat  a  little  ore  is  contained  all  tlirougli  the  for- 
mation, but  it  only  continues  in  this  direction  as  the  three-foot  vein 
upon  the  footwall  previously  mentioned. 

in  the  stopes  above  the  plat  and  the  western  level  which  have 
been  cariied  up  to  a  height  of  15  feet  the  ore  fills  the  entire  width 
of  the  lode  channel  and  this  body  has  n(jw  been  followed  up  by  a  20 
feet  rise  connecting  with  the  bottom  of  the  underlay  shaft. 

At  the  bottom  level  the  formation  Ls  contained  between  two  well- 
defined  walls  20  feet  apart  in  foliated  greenstone  country,  whilst  the 
filling  matter  appears  to  be  an  altered  diabasic  rock.  This  carries 
copper  ore  either  disseminated  through  it  in  small  quantities  or  con- 
centrated into  veins  upon  either  Avail,  whilst  between  the  two  shafts 
a  large  bunch  fills  the  entire  channel  for  a  leng-th  of  12  feet. 

Copper  sulphide  in  small  quantities  is  met  with  at  the  120  feet 
level,  whilst  g-old  is  often  visible  in  both  the  stone  and  the  oi-e. 


Table  showing  the  Yield  of  the  Hillsborough  Mine. 


Year. 

Name  and  Number  of  Lease. 

• 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1906 
1907 

1908 

Hillsborough,  G.L.  98 

Do.  do  

Do.  do. 

tons. 
61.00 
.  224.09 
'  70.57 
<  23.14 
'  35.00 

ozs. 
1.62 
1.61 

2.02 
0.19 

0/ 

/o 

4.35 
3.32 

Total  

413.80 

1.24 

0.93 

This  ore  has  realised  on  the  average  £5  14s.  per  ton. 


Medic,  G.M.L.  66. — This  lease  is  situated  upon  the  eastern  side 
of  the  Steere  River,  about  one  mile  to  the  northward  of  Kundip,  and 
upon  it  a  reef  has  been  opened  up  which  strikes  at  an  easterly  and 
westerly  direction  with  an  underlay,  which  varies  from  45  to  70  de- 
grees to  the  southw^ard. 

At  the  west  end  of  the  outcrop  a  small  shaft  has  been  sunk  upon 
a  vein  of  stone  which  was  again  cut  in  an  underlay  shaft  30  feet 
farther  east ;  this  shaft  has  l^een  sunk  to  a  depth  of  So  feet,  and  at  its 
bottom  the  reef  has  been  driven  on  for  a  distance  of  20  feet  both  east 
and  west.  In  the  eastern  of  these  the  stone  was  of  g"ood  value,  and 
from  it  the  shoot  was  stoped  up,  crossing*  the  underlay  shaft  and 
passing  aw^ay  to  the  westward  at  a  depth  of  40  feet  from  which 
point  it  was  worked  to  the  surface  at  the  first  mentioned  shaft. 
About  oO  feet  farther  east  another  underlay  shaft  has  been  sunk 
to  a  depth  of  40  feet  upon  a  well-defined  formation,  but  this  unfor- 
tunately carried  no  values.  At  a  distance  of  SO  feet  still  in  the  same 
direction  another  underlay  shaft  has  been  sunk  to  a  depth  of  70 


feel,  which  foUoAved  down  on  a  small  i)ii)e  of  stone,  from  which  25 
tons  of  i>'ood  ore  are  said  to  have  l^een  raised. 

An  nnderlay  shaft,  125  feet  farther  east,  has  l)een  snnk  to  a 
depth  of  120  feet,  in  whieli  tlie  lode  in  the  npper  portion  dipped 
at  an  an^le  of  al)ont  75  dep'ees,  while  l)elow  this  it  flattened  con- 
siderably. From  this  shaft  a  body  of  stone,  said  to  be  about  30  feet 
in  length  and  averaging  2  feet  6  inches  in  thickness,  was  stoped  from 
the  bottom  level  np  to  the  surface  at  a  point  a  little  to  the  westward 
of  the  shaft. 

Owing'  to  the  difhculty  in  raising'  water  from  these  inclined 
sliafts,  a  main  vertical  one  was  sunk  to  a  depth  of  170  feet  at  a  point 
about  100  feet  farther  south.  This  cut  a  formation  at  a  depth  of  160 
feet,  which  was  driven  on  for  a  distance  of  100  feet  east  and  40  feet 
west.  This  formation  has  a  well-defined  hanging'  w^all,  but  although 
a  considerable  quantity  of  pyrites  and  a  little  galena  are  present 
in  the  ore,  it  so  far  has  only  carried  low  values. 

A  rise  is  now  being'  put  up  at  a  point  50  feet  east  of  the  main 
shaft  with  the  object  of  connecting'  with  the  old  working's  where  the 
ore  was  rich.  In  the  upper  workings  the  country  is  highly  kaolin- 
ised,  whilst  the  main  vertical  shaft  was  sunk  in  solid  greenstone  from 
the  surface. 

The  water  level  is  at  80  feet  in  the  main  shaft,  where  a  heavy 
supply  was  at  first  encountered,  but  this  has  now  considerably  re- 
duced in  volume.  This  supply,  which  is  not  very  salt,  is  pumped 
to  the  Two  Boys  battery,  about  one  mile  distant. 

Table  showing  the  Yield  of  the  Medic  Mine. 


Year. 


1904 
1905 
1906 
1907 
To  June 
1908 


Name  and  Number  of  Lease. 


Ore 
crushed 


Gold 
there- 
from. 


Rate 
per  ton. 


Medic,  G.L.  06 
Do.  do. 
Do.  do. 
Do.  do. 


Do. 


do. 
Total 


tons. 

ozs. 

I 

ozs. 

11.00 

30  ^ 

0.66 

2.13.00 

2  8 

63  1 

0.98 

i  1:^.90 

75 

11  i 

0.66 

242.00 

232. 

02  1 

0.96 

57 . 56 

34 

62  1 

0.60 

677.46 

597 

98  ' 

1 

0.88 

Harbour  Meu\  iM.L.  52  (Plate  A'll.).  — This  mine  which  was 
the  first  discoveied  in  this  locality,  and  has  u])  to  date  produced  the 
largest  quantity  of  both  copper  and  gold  in  the  Kundip  group,  is 
situated  upon  a  spur  of  the  Ravensthorpe  range,  upon  the  eastei'u 
side  of  the  Steere  river,  about  one  mile  in  a  northerly  direction  from 
the  township.  . 

The  lode  is  well  defined,  its  ()utcro[)  l)eing'  exposed  in  a  number 
of  shafts  and  trenches  for  a  length  of  over  20  chains  ui^on  a  bearing 
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of  21  degrees  east  of  north,  whilst  its  underlay  varies  between  60 
and  75  degrees  to  the  westward.  It  has  a  well-defined  footwall, 
the  country  rock  upon  this  side  of  the  lode  being  a  coarse  crystalline 
greenstone  schist. 

The  hanging  wall  is  only  exposed  at  those  points  where  the  for- 
mation has  been  crosscut,  and  at  these  it  presents  a  more  broken 
character  than  tlie  footwall,  whilst  the  country  is  a  much  finer  grained 
blocky  greenstone. 

Between  the  walls,  which  are  often  from  12  to  14  feet  apart, 
is  a  weathered  greenstone  schist,  in  which  the  ore  occurs  associated 
with  quartz  and  iron  oxide,  the  richest  portions  of  which,  now 
worked  out,  were  confined  for  the  most  part  to  the  footwall. 

The  ore  in  the  upper  levels  is  carbonate  or  oxide  of  copper  with 
a  gangue  of  ferruginous  quartz,  but  at  the  160  feet  level  a  small 
amount  of  sulphides  are  making  their  appearance. 

Judging  from  the  size  of  the  stopes,  the  portion  of  the  lode 
worked  varied  from  1  to  6  feet  in  width,  the  ore  from  which  was 
hand  picked,  and  only  that  of  high  grade  being  sent  to  the  smelt- 
ing Avorks,  w^iilst  the  balance,  which  represented  about  five-sixths  of 
the  total,  was  treated  for  gold  in  the  batteiy. 

There  are  three  groups  of  workings  upon  this  mine,  viz.,  the 
south,  central,  and  northern;  the  first  mentioned  being  by  far  the 
most  extensive  (see  Plate  VII.).  Taking  these  in  the  above 
order  the  developments  nuay  be  described  as  follows :  No.  1  south 
underlay  shaft  has  been  sunk  to  a  depth  of  85  feet  upon  the  grade  of 
the  lode,  and  at  this  depth  a  level  has  been  driven  for  a  distance  of 
100  feet  in  a  southerly  direction  and  90  feet  northerly,  at  which 
point  there  is  a  slight  rise  in  order  to  connect  with  the  80  feet  level 
from  the  main  underlay  shaft. 

From  this  level,  which  is  called  the  south  diive,  a  bod}^  of  ore 
has  been  stoped  up  to  a  height  of  15  to  20  feet,  and  for  a  length  of 
40  feet  north  of  the  shaft  and  70  feet  south,  the  total  length  of 
this  which  is  called  the  south  shoot  is  130  feet,  and  its  average  Avidth 
is  6  feet. 

This  ore  is  now  being  stoped  below  this  level  and  for  a  depth  of 
40  feet  the  same  average  size  is  maintained,  whilst  the  trend  of  the 
"shoot^^  is  apparently  sotitherly. 

The  main  underlay  shaft  has  been  sunk  to  a  depth  of  170  feet, 
with  levels  at  35,  80,  and  160  feet.  The  25  feet  level  has  been  driven 
for  a  distance  of  25  feet  north,  and  the  80  feet  level  100  feet  north 
and  25  feet  south,  in  which  the  ore  body  was  60  feet  in  length,  and 
had  an  average  width  of  4  feet. 

This  ore  body,  which  is  called  the  north  "shoot,''  has  been  stoped 
up  from  this  level  to  the  stirface  with  apparently  a  siMitlierly  trend, 
but  no  work  has  been  done  upon  it  below  this  level. 

In  the  160ft.  level  the  formation  has  been  driven  on  for  a  dis- 
tance of  30  feet  north  and  300  feet  south,  in  the  latter  of  whicli  the 
south  "shoot"  of  ore  was  cut  at  a  distance  of  130  feet  from  the  shaft 
and  here  y^roved  to  be  120  feet  in  lengtli  with  a  widtli  of  from  3  to 
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4  feet,  thus  showing'  a  considerable  decj-ease  in  size  from  the  lexel 
above  in  which  it  averaged  6  feet. 

Although  slightly  below  the  permanent  water  level  the  sulphides 
are  only  just  beginning  to  make  their  appearance  in  this  drive,  whilst 
in  spite  of  the  fact  that  the  copper  seems  to  have  been  leached  from 
the  section  of  the  lode  immediately  below  the  surface,  so  far  no 
signs  of  secondar}^  sulphides  enrichments  are  apparent. 

The  central  group  of  workings  are  situated  about  midway  be- 
tween the  other  two;  they  consist  of  two  shafts,  one  of  which  is 
60  feet  in  depth  upon  the  underlay,  and  from  it  some  ore  has  been 
raised. 

In  the  northern  workings,  whicli  are  110  feet  in  depth,  the  lode 
bifurcaites  to  the  southward  of  the  shaft,  but  whether  this  is  only  a 
spur  striking  otf  into  the  country  or  will  unite  after  enclosing-  a 
horse  of  country,  yet  remains  to  be  proved. 

Northward  of  this  shaft  the  lode  appcais  to  be  again  cut  off 
by  a  cross  fault,  but  since  the  footwall  is  so  well  (k'finod  u]>  to  it 
there  appears  to  be  no  indication  of  the  termination  of  the  Hssure, 
which  has  more  probably  been  displaced. 

In  this  section  of  the  mine  there  was  so  little  copper  in  the 
stone  that  it  was  all  sent  to  the  batteiy  foi'  treatment. 

Up  to  the  present  time  912  tons  of  ore  have  been  smelted  fi^oin 
this  mine,  averaging  14.36  per  cent,  of  metallic  copper  and  .■),243 
tons  of  stone  crushed  which  yielded  .30  oinices  of  tine  gold  per  ton: 
this  represents  about  half  or  a  little  under  of  the  total  gold  contents 
on  account  of  the  unsatisfactory  battery  extraction  and  the  unsuit- 
able character  of  the  ore  for  cvaniding. 


Table  sliowing  the  Yield  of  the  Harbour  Vieiv  Mine 


Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

tons. 

ozs. 

/o 

1900 

Harbour  View  Leases,  M.L.  52 

and  94 

23.00 

1.39 

36.00 

iroi 

Do. 

do". ' 

209.20 

1 .  m 

18.69 

1902 

Do. 

do. 

(  272.75 
I  1,492.75 

0.39 

5.63 

1903 

Do. 

do. 

(  6.69 
(  296.00 

0.56 

9.00 

1904 

Do. 

do. 

(  43.99 
I  1,254.50 

0.43 

20.30 

1905 

Do. 

do. 

(  48.73 
^  576.0 

0.50 

14.24 

1905 

Ravensthorpe 
N.L. 

G.M.  Syndicate, 

S  94.89 
(  701.00 

0.52 

15.92 

1906 

Do. 

do. 

S  32.79 
i  423.00 

0.15 

25.67 

1907 

Do. 

do. 

4.88 

0.39 

17.00 

1907 

Harbour  View 

Leases  . . 

(  52.74 
\  500.00 

0.18 

17.00 

0  June, 

1908 

Do. 

do. 

122.17 

0.37 

15.65 

Total 

6,155.08 

0.41 

2.14 

This  ore  has  realised  an  average  value  of  £3  {>er  ton. 
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Omaha  and  Harbour  View  North,  (i.M.Ls.  73,  SI. — These  leases^ 
which  are  situated  to  the  northward  of  the  Harboui-  View  mine,  to- 
g"ether  with  the  Kundip  and  the  Star  of  Peace,  were  iiichided  in  the 
orio'inal  Omaha,  M.L.  1;)2,  which  was  woi-ked  in  1002  and  1003. 

So  far  no  well-defined  k)de  has  been  discovered  upon  them,  but 
small  veins  have  been  worked  upon  at  no  less  than  six  different 
points. 


Table  shoicifig  the  Yield  o 

f  the  Omaha  Mine. 

Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
there- 
from. 

1902 
1903 
1905 
•  1906 
1907 

1 

Omaha,  M.L.  132        . . 

Do.  do. 
Omaha,  G.L.  73  

Do.       do  ! 

Do.       do.  ... 

tons. 

241.00 
9.15 
43.50 
50.44 
10.00 

ozs. 
0.34 

3.55  j 
2.11  ' 
3.26 

o/ 
/o 

is. 00 

Total  

354.09 

1.04 

.00 

Table  shotving  the  Yield  of  the  Harbour  Vie 

ic  North  Mine, 

Year. 

Name  and  Number  of  Lease. 

Ore 
treated. 

Gold 
per  ton. 

Copper 
therefrom. 

1906 

1907 

To  June, 
1908 

Harbour  View  North,  G.L.  81 
Do.  do. 

Do.  do  

tons. 
(  31.00 
)  1.44 
(  50.00 
^  1.48 

31.00 

ozs. 
0.67 

0.54 
0.37 

O 

/O 

19.44 
i.35 

Total  

114.92 

0.51 

0.03 

Ore  has  realised  £2  8s.  per  ton. 

Table  shoning  the  Yield  of  the  Kand 

Mine. 

Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

Rate, 
therefrom. 

1906 
1907 

Kundip,  G.L.  78 
Kundip,  G.L.  133 

tons. 
50.00 
161.00 

I  ozs. 

20.74 
'  43.82 

ozs. 
0.41 
0.27 

Total  

211.00 

1 

64.56 

1 

0.30 

Flag  Gold  and  (Jopper  Mining  Co.,  Ltd.,  G.M.Lr.  136/9  (Plate 
YIIL). — This  mine,  Avhich  was  originally  known  as  the  Red,  White, 
and  Bhie,  is  situated  upon  a  spur  of  the  Ravensthoipe  Range  about 
one  mile  to  the  eastward  of  Kundip  Township. 

Across  leases  136,  137,  and  138  upon  a  course  a  little  south  of 
west  are  a  series  of  sliafts  and  opencuts  which  are  assumed  to  have 
proved  the  continuity  of  a  line  of  lode  for  a  distance  of  1,100  feet. 
Owing  howevei*  to  the  very  great  irregularity  in  its  course  at  the 
different  points  at  which  it  has  been  opened  upon,  this  assumption 
although  quite  possible  is  by  no  means  conclusive,  for  so  far  the 
longest  drive  is  only  230  feet,  and  even  in  this  the  ore  body  is  not 
continuous. 

Upon  the  other  hand  the  erratic  course  of  the  lode  may  be  due 
to  the  fact  that  since  this  line  of  fissure  crosses  the  schistose  rocks 
at  nearly  right  angles  it  would  in  all  probability  have  been  deflected 
by  their  planes  of  foliation. 

At  the  extreme  western  end  of  this  line  of  workings  a  small 
shaft  has  been  sunk  to  a  vertical  depth  of  20  feet  with  a  short  drive 
at  its  bottom  to  the  eastward  upon  a  small  vein  of  ore  which  mea- 
sures 2  feet  5  inches  in  thickness  and  assays  2.6  per  cent,  of  copper 
and  13  dwts.  of  gold. 

To  the  eastAvard  of  this  shaft  the  lode,  which  has  a  course  of 
28  degrees  south  of  west,  has  been  worked  from  an  open  cut  for  a 
length  of  65  feet  and  to  a  depth  of  from  10  to  15  feet,  its  average 
thickness  being  about  2  feet  6  inches  and  value  6  per  cent,  of  copper 
and  9  dwts.  14  grains  of  gold.  At  the  east  end  of  this  cut  ajiother 
small  shaft  has  been  sunk  to  a  vertical  depth  of  30  feet  and  the  vein 
which  was  cut  measured  2  feet  in  thickness  and  assayed  7  percent, 
of  copper  and  1  oz.  2  dwts.  of  gold. 

One  hundred  feet  farther  east  is  another  opencut  in  which  the 
lode  liad  a  course  of  21  degrees  south  of  Avest,  averaging  3  feet  in 
thickness  for  a  length  of  30  feet  and  having  an  assay  value  of  1.23 
per  cent,  of  copper  and  9  dwts.  19  grains  of  g'old. 

A  little  south  of  this  a  vertical  shaft  has  been  sunk  to  a  depth 
of  3(1  feet  and  the  lode  which  is  heie  5  feet  in  thickness  has  been 
driven  upon  for  a  shoi-t  distance  to  the  eastAvard,  from  Avhich  23  tons 
Avere  sent  to  the  battery  and  yielded  at  the  rate  of  11  dAvts.  10  grs. 
of  ii-old  ])er  ton.  This  ore  was  of  a  highly  ferruginous  character  and 
contained  some  rich  nodules  of  copper. 

At  a  distance  of  100  feel  east  is  an  opencut  Avliich  is  the  top  of 
a  sr(^})e  from  Avhicli  a  body  of  ore  has  been  woiived  out,  the  course 
of  Avhich  Avas  20  degrees  north  of  Avest  for  a  length  of  30  feet. 
A  little  east  of  this  a  vertical  shaft  (No.  2)  has  been  sunk  to  a  depth 
of  100  feet  (Avater  level),  whilst  at  a  depth  of  50  feet  the  lode  has 
been  diiven  upon  for  a  length  of  75  feet  and  the  ore  body  which  Avas 
here  of  considerable  size  has  been  stoped  up  to  the  surface  foi'  a 
lenjith  of  30  feet  to  the  point  prcA'iously  mentioned. 


J  ()<) 

At  a  (leplli  of  100  feet  the  lode,  wiiieli  lias  a  course  a  lit  lie  in>rtli 
of  east  and  underlays  at  an  an^>le  of  66  degrees  to  the  southward, 
has  been  (h'iveii  upon  foi*  a  distance  of  1120  feet,  this  level  connecting 
with  the  Xo.  1  shall  at  a  distance  of  230  feet.  At  this  level  at  the 
hotloni  ol'  Xo.  2  .diaft  thei'e  was  no  ere  for  the  fii'st  ten  feet,  after 
which  a  lari^e  hody  measuring-  9  feet  0  inches  in  thickness  and  assay- 
ing Sdwis.  8  graijis  of  gold  was  met  with;  then,  after  another  l)lank 
of  :>()  !c('t  loi'  a  distance  of  140  feet,  a  lode  body  averaging  3  feet 
ill  Ihickiicss  and  assaying  14  dwts.  of  gold  is  exjjosed  foilowe<l  by 
40  IVct  of  l)ai  i(Mi  coiinlry.  After  passing  the  X'o.  1  shaft  some  15 
feel,  driNcii  in  hniTcii  count ry,  the  main  ore  body  of  the  mine  is  en- 
countered and  (Irixcii  lli rough  for  a  length  of  over  70  feel,  in  which 
length  its  a\<'raii('  width  was  :>  feet.  The  ore  between  this  level  and 
the  sM.ifp.cc  hjis  hceii  enliri^ly  sloped  out;  that  rich  in  copi)er  was 
pick(Ml  out  ])y  hand;  it  is  rep()rt(^d  to  have  been  Avorth  8.8  [ler  cent, 
of  copper  and  loz.  17(1  wis.  lOgi's.  of  gold  per  ton,  whilst  the  bulk 
of  the  (U'c  which  was  treated  in  the  battery  assayed  loz.  Kidwts. 
for  gold. 

Below  this  level  this  ore  body  has  been  followed  down.  1)y  a 
winze  to  a  depth  of  45  feet  and  a  portion  of  it  stoped  which  mea- 
sured fonr  feet  in  thickness  and  the  picked  smelting  ore  from 
which  assayed  6.32  per  cent,  for  copper  and  2ozs.  2dwts.  l()ms.  for 
gold. 

The  new^  main  shaft  has  been  sunk  at  a  point  220  feet  south- 
easterly from  the  No.  1  shaft  to  a  depth  of  210  feet  from  which, 
at  200  feet^  a  crosscut  has  been  driven  for  a  distance  of  107)  feet  in 
a  northerly  direction  to  the  lode.  From  this  point  it  was  driven 
upon  in  a  westerly  direction  for  a  distance  of  40  feet,  whilst  the 
vein,  which  was  heavily  charged  with  pyrites  in  this  level,  averaged 
four  feet  in  thickness  and  assayed  loz.  of  gold.  In  the  face,  how- 
ever, the  values  Avere  improving  as  a  sample  taken  from  there  gave 
a  result  of  3  per  cent,  of  copper  and  2ozs.  Idwt.  of  gold. 

This  is  supposed  to  be  the  downward  extension  of  the  main 
ore  body  worked  in  the  upper  levels,  but  this  cannot  be  the  case, 
for  if  it  maintains  its  dip  to  the  eastAvard,  as  it  appears  to  do.  the 
continuation  will  be  met  with  in  the  level  Avhen  driven  in  an  eas- 
terly direction  from  the  crosscut. 

At  a  point  a  short  distance  easterly  of  the  No.  1  shaft  an  un- 
derlay shaft  has  been  sunk  upon  a  small  body  of  ore  Avhich  folloAvs 
a  course  of  40  degrees  north  of  Avest  and  dips  to  the  north-east  to 
a  depth  of  100  feet,  the  bottom  of  Avhich  is  connected  with  the 
former  by  a  drive  of  110  feet  in  length  at  the  80-feet  level. 

In  this  vein,  Avhich  is  called  the  Eastern  Leg,  a  pipe  of  ore 
about  20  feet  in  length  and  3ft.  9in.  in  thickness  has  been  sto})ed 
out,  the  picked  ore  assaying  11.6  per  cent,  of  copper  and  l.nlwts. 
of  gold. 

About  200  feet  farther  east  a  feiTuginous  lode  2  feet  in  width 
and  assaying  ITdAvts.  23grs.  of  gold  outcrops  upon  a  course  45 
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de^ii'ees  north  of  west  with  an  nnderhiy  of  45  degrees  to  the  north- 
east. This  vein  was  foUowed  down  upon  the  incline  to  a  depth  of 
70  feet,  the  upper  20  feet  carrying  practically  no  copper  values; 
at  this  depth  however  some  large  bunches  of  copper  ore  were  met 
with  and  the  gold  values  rose.  At  a  depth  of  60  feet  it  developed 
into  a  copper  lode  the  ore  occurring  as  a  pipe  25  feet  in  width  and 
from  3  to  6  feet  in  thickness. 

At  70  feet  a  level  has  been  driven  for  a  distance  of  90  feet, 
70  feet  of  which  was  in  lode  matter  which  averaged  about  5  feet 
in  thickness  and  portions  of  it  assayed  as  high  as  18  per  cent,  of 
copper  and  loz.  3dwts.  of  gold. 

In  this  level  the  lode  swings  round  on  to  a  more  east  and  west 
course  Avhilst  in  the  winze,  which  has  been  sunk  25  feet  below  it, 
the  dip  also  turns  over  to  the  southward.  In  this  winze  the  lode 
is  4  feet  in  width  and  assays  7  per  cent,  of  copper  and  loz.  3dAvts. 
of  gold. 

In  driving  in  a  westerly  direction  at  the  70-feet  level  a  large 
vugh  lined  with  ferruginous  gossan  was  broken  into.  The  roof  of 
this  cavity  was  coated  Avith  some  fine  specimens  of  malachite, 
whilst  at  the  bottom  there  was  a  considerable  quantity  of  free 
white  sand  containing  fragments  of  honeycombed  quartz  which 
yielded  good  prospects  of  free  gold:  this  latter,  however,  was  of 
consid(M.ahly  less  value  than  that  generally  obtained  in  this  mine 
oAvini:  to  the  ]:>resence  of  a  large  (|uantity  of  silver. 

I'his  vugh  is  not  a  solitary  example  in  tliis  mine  for  a  similar 
one  of  even  greater  dimensions  was  met  with  in  driving  tlie  100ft. 
level  in  the  main  workings.  They  are  clearly  due  to  the  deccmi- 
position  of  large  bunches  of  pyrites  the  iron  and  sulphur  fi-om 
which  have  been  leached  out,  leaving  only  the  quartz  with  the  gold 
and  silver  contents  as  white  sand,  whilst  the  malachite  has  been 
precipitated  by  downward  perculation  at  a  later  date. 

From  these  Avorkings,  114  tons  of  ore  have  been  smelted,  which 
yielded  loz.  2dAvts.  14grs.  of  gold  and  10.8  per  cent,  of  copper  per 
ton.  wliilst  344  tons  crushed  returned  gold  at  tlie  rate  of  14d\vts. 
7grs.  per  ton. 

About  300  feet  farther  east  is  another  open  cut  exposing  a 
large  quartz  lode  having  a  course  13  degrees  north  of  west,  from 
which  a  quantity  of  stone  has  been  crushed  which  yielded  13dwts. 
of  gold  per  ton. 

At  a  distance  of  300  feet  nortli  there  is  another  line  of  lode 
folloAving  a  course  of  32  degrees  south  of  west  Avhicli  has  been 
opened  by  a  series  of  pits  and  trenches  for  a  lengtli  of  200  feet, 
whilst  a  vei'tical  shaft  has  been  sunk  to  a  depth  of  40  feet  at  the 
bottojn  of  Avhich  the  lode  splits  into  two  veins,  the  footAvall  one 
being  10  inches  in  thickness  and  assaying  16  per  cent,  of  copper 
and  13dwts.  of  gold  whilst  the  hanging  wall  vein  is  12  inches  wide 
and  assays  loz.  17dwts.  18grs.  From  these  AA^orkings  6  tons  of  ore 
Avere  smelted  Avhich  yielded  18  per  cent,  of  coppei'  and  loz.  7dAvts. 
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of  i>'<)l(l  per  ton;  and  :i9  tons  were  crusliefl  retm-nin^  l()(hvi>.  f^iirs. 
of  gold  j)ei"  ton. 

The  main  lode  is  liiglily  feiTuginous  in  pail,  particularly 
wliere  copper  is  present,  whilst  the  other  more  lii<j;hly  siliceou>  pm-- 
tion  carries  only  gold.  The  ore  is  oxidised  in  all  the  up})er  work- 
ings but  traces  of  sulphide  such  as  bornitci  and  coi)per  Lilance  oc- 
cui-  below  the  walci-  level  in  \ho  \vinz(\  whilst  the  oi-e  at  th(^  200- 
feet  level  consists  pi'incipally  of  sulpliide  of  iron  witli  <;idy  iiaces 
of  copper. 

The  lode  is  not  well  defined,  good  smooth  walls  beinu  (|uiie  of 
I'are  occurrence  ;  whilst  the  deposition  of  copper  in  the  lode  appears 
to  have  been  intiuenccMl  by  the  character  of  the  i-ock  through  wliich 
the  fissure  has  cut,  the  shoot -like  em'ichments  following  ^\n\\■\\  the 
intersection  of  tlu^ir  foliation  planes. 

The  Avater  level  was  originally  100  feet  below  the  sui  la<'c.  but 
since  it  was  di'aAvn  at  the  rate  of  00,000  gallons  per  day  whilst 
woi'king  at  tlie  200f't.  level,  this  has  been  considerably  lowered  in 
the  upper  workings.  The  water  is  salt  but  not  extremely  so.  the 
(juautity  contained  being  only  1  .o  per  cent. 

Taken  upon  the  whole  this  is  more  correctly  speaking  a  gold 
mine  which  contains  copper  ore  in  portions  of  high  enough  value 
to  smelt.  Wliat  its  character  will  be  in  the  sulphide  zone  will 
shortly  be  [)rov(Ml  w  hen  work  is  recommended  at  the  200ft.  level. 

The  great  drawback  up  to  the  present  has  been  the  exceed- 
ingly ])oor  extraction  by  battery  treatment  which  has  only  been 
from  40  to  50  per  cent.,  whilst  owing  to  the  presence  of  copper 
this  has  been  unrecoverable  Avith  cyanide  of  potassium. 


Table  showing  the  Yield  of  the  Flag  Gold  and  Copper  Mine. 


Year. 


Name  and  Number  of  Lease. 


Ore 
treated. 


Gold      t  Copper 
per  ton.  therefrom. 


■ 

tons. 

ozs. 

% 

1901 

Red,  White  and  Blue,  M.L.  00 

10.75 

24 

56 

1902 

Do  

185.50 

.22 

1903 

Do  

7.97 

19 

07 

1904 

Do  

( 

42.34 

16 

10 

508.10 

.67 

1905 

Do  

( 

171.96 

11 

43 

( 

250.00 

1.84 

1906 

Do  

^ 

62.00 

.78 

) 

216.42 

8 

00 

1907 

Flag,  G.L.  136-9 

( 

40.06 

(> 

\ 

665.00 

".66 

To  June, 

Do  

149.39 

1.15 

7 

42 

1908 

\ 

359.00 

.50 

Total  

2,668.49 

.70 

[  ' 

32 

This  ore  has  realised  an  average  value  of  £4  5s.  per  ton. 


ADDENDA. 

1 1        The  Department  is  indebted  to  Mr.  Robert  Hastie,  a  former 
^^Minister  for  Mines,  for  the  following  table  giving  the  total  yield  of 
the  Flag  Gold  and  Copper  Mine  up  to  date. 

A.  G.  M., 

G.  G.,  24-6-09. 


Summary  of  the  Ore  treated  from  the  Flag  Mine,  showing  the 
^  gross  tonnage,  gross  contents,  and  values.  Values  of  Copper  taken 
^at  market  price  at  time  of  delivery  and  Gold  at  £4  per  ounce. 

By  present  Company  from  inception  to  May  81st,  1909  :  — 


1  _  

Tonnage. 

Tons  Copper. 

Ozs.  FineGold.j  Gross  Value. 

Sold  to  Smelter  up  to  31-12-1  8 
Do.            do.  31-3-09 

Crushed  at  Compauy's  Battery 
up  to  31-5-09   

—   

808-3625 
981-5 

75-0 
63-947 

968-844 
b32-350 

£     s.  d. 

8,9l!J  14  5 
7,079  11  1 

1789-8625 
3511-5 

138 -9^.7 

180l-i94 
Bullion, 
oz.  dwt.  gr. 
2,421    4  11 

15,990   5  6 
7,177  19  2 

5301  3625 

138-947 

4222-394 

23,168  4  8 

Previous  to  March,  1907,  the  mine  was  known  as  the  Red, 
White  and  Blue.    It  pro  kiccd  :— 


iRed,  White,  and  Blue 

Flag   ■ 

To:  1  Production  of  Mine 


Tonnage.  Tons  Copper.    Ozs.  Gold 


Gross  Value,  estiipated 
at  £60  per  ion  Copriei- 
and  £4  48.  peroz  Gold 


1222-5 
5301-3625 


6523-S625 


39  11 
138  947 


1730f7 


880  11 
4222-394 

5102  504 


£     s.  d. 

6,('43  11  3 
23,168    4  8 


£29,211  15  11 


103 


Charniion  G.M.L.  132.  — This  lease  is  situated  upon  the  same 
spur  of  the  range,  but  farther  to  the  eastward  than  the  Flag  mine; 
it  was  worked  in  190(j  as  the  Persic  G.M.T..  80,  and  the  Persic  Ex- 
tended G.M.L.  95. 

Quite  a  number  of  prospecting  shafts  have  been  sunk  to  shallow 
depths  upon  two  seiies  of  small  feriuginous  (juaifz  veins  in  a  kaolin- 
ised  schist,  one  series  which  strike  north  and  south  apparently  occur 
as  short  lenses,  whilst  these  which  follow  a  moi'e  east  and  west 
course  can  he  traced  for  a  eoiisideraJ)le  distance. 

F)Oth  of  these  lines  of  icef  ha\e  in  ))laces  yielded  very  good  pros- 
pects at  the  sni'face,  but  they  did  not  as  a  rule  cari'v  these  values 
down.  These  veins  are  in  the  same  l)elt  of  country  as  the  Gem 
and  Two  Boys,  tlie  leefs  in  Avhich  did  not  cany  values  in  their 
uppei'  j)ortions,  the  pooi'ness  of  tht^  stone  in  the  shallow  workings 
is  therefore  no  criterion  as  to  its  richness  at  a  depth  which  can  only 
be  determined  1)y  sinking. 

I'P  t(;  dune,  1908,  the  tot al  pi'odnct ion  from  this  a rea  as  shown 
in  the  ofhcial  retui'iis  undei'  the  Pei'sie,  Pei'sic  Hxleiided,  and  ('har- 
mion  is  47V2  tons  of  stone  which  yiehled  2S.S1  ounces  of  Hue  gold. 

Tvji  Afjain  (i.M.L.  114.  — This  lease  covei's  a  tj'iangnhii-  ])lock 
of  ground  between  the  Mag  mine  and  the  Chai'mion,  and  upon  it  a 
nund)er  of  shafts  have  been  sunk  with  the  ol^ject  of  cutting  the  lode 
Avorked  upon  the  first  named  [)i'operty.  So  far  howe\-er  only  a  series 
of  small  ferruginous  (|uai1/  veins  have  ])een  discovered,  from  which 

tons  of  stone  yielded  7.10  ounces  of  Hue  gold. 

llecla  (late  Mt.  Pleasant),  M.L.  200.— This  mine  is  situated 
about  one  mile  west  of  the  Mosaic,  and  upon  it  a  lode  striking  north 
and  soutli  with  a  steep  dip  to  the  east  but  nearly  vertical  has  been 
worked.  An  adit  was  first  driven  into  the  hill  at  the  soutli  end  of 
the  outcrop,  whilst  later  on  a  vertical  shaft  was  suidv  to  a  depth  of 
70  feet  in  formation  all  the  way  down. 

This  formation,  which  is  from  10  to  \~)  feet  in  width,  consists 
of  kaolinized  rock  containing  nodules  of  Idue  and  green  carl)onale  of 
copper,  28. 8()  tons  of  which  yielded  3.55  tons  of  metallic  copper 
valued  at  £308;  this  ore  cai'ries  no  gold. 

Mosaic,  M.L.  291.  — This  mine  is  situated  about  four  miles  fi'oni 
Knndip  uj)()n  the  eastern  side  of  the  Havensthoi  pe  Kange.  It  is  not 
included  in  the  area  .ideologically  mapped. 

The  lode,  which  has  a  course  of  noi'th-west  and  south-east  with 
a  di]>  of  about  70  degrees  lo  the  north-east,  was  lirst  opened  up  at 
its  n(n'tli-west  end  by  a  Nci  iical  shaft  30  feet  in  depth,  and  later  by 
an  undei'lay  shaft  75  feet  deep  about  40  feet  farther  south-east. 
This  latter  shaft  was  sind<  in  tlie  ore  body,  which  varied  fi-om  3  to 
4  feet  in  width,  one  fool  of  which  is  said  to  luu'e  been  solid  clean 
ore.  About  50  feet  farthei-  south-east  another  underlay  shaft  has 
been  sunk  to  a  depth  of  110  feet  ni)on  the  other  end  of  the  shoot, 
and  in  it  the  vein  presents  the  same  character  as  in  the  last  men- 
tioned. 
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'I'lic  oi-o  as  a  I'lile  does  not  fontimu^  south  beyond  this  shaft,  but 
at  one  or  two  points  suiall  veins  have  l)een  followed  for  short  dis- 
tances, whilst  at  a  depth  of  75  feet  it  has  been  entirely  cut  off  by  a 
fault  dip])in«:  to  the  south-west. 

The  oi'e  body  is  about  80  feet  in  length,  and  this  apj:>ears  to 
]ia\'e  been  entirely  stoped  out  up  to  the  surface. 

After  penetratin.u  the  fault  plane  the  lode  was  lost,  ))ut  was 
eventually  discovered  by  crosscuttin<i-  in  a  north-easterly  direction^ 
wdie]'(^  it  proved  to  be  small  and  of  low  \  alue.  It  was  driven  on  from 
this  pdiiil  in  a  south-eastei'ly  direction  for  a  distance  of  40  feet, 
whilst  the  \ein  wliich  was  small  and  of  low  value  was  underhand 
sto])(Ml  t hrouiilvout  the  entire  length  to  a  depth  of  12  feet,  the  ore 
beinii  inised  to  the  surface  by  a  vertical  shaft  which  connects  with 
this  l('\el. 

The  count I'y  rock  is  talcose  schist  with  ma<inesite  nodules  at  the 
surface,  wliilst  the  ore  is  of  interest,  as  this  is  the  ordy  mine  upon 
til  is  Held  in  which  Fahl  ore  is  knowai  to  exist. 


Year. 


Table  shoiving  the  Yield  of  the  Mosaic  Mine. 


Name  and  Number  of  Lease. 


Ore      I  Gold 
treated,  i  per  ton. 


Copper 
per  ton. 


H)04 
1905 
1900 
1907 
To  June, 
1908 


Mosaic, 
Do. 
Mosaic, 
^losaic, 

Do. 


M.L.  179 

do. 
M.L.  237 
M.L.  291 

do. 


Total 


tons. 
33.72 
19.70 
1.67 
10.04 

7.06 


72.25 


ozs. 
0.23 
0.20 
0.71 
0.35 

0.45 


0.30 


This  ore  has  reaUsed  an  average  of  £7  per  ton. 


13.76 
8.00 

11.40 
9.56 

9.20 


11.08 
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INDEX. 


Acid  Rocks 
Addie  Lease    . . 
Afric  Lease 
Albite 

Albite- Pegmatite 
Alice  Lease 
Alice  Mary  Lease 
All  for  the  Best  Lease 
Alpha  Lease   .  . 
Altered  Acid  Rocks 
Altered  Intermediate  Rooks 
Amphibolites  . . 
Andalusite- Schist 
Andante  Lease 
Anna  belle  Creek 
Ard  Patrick  Lease 
Aiisti'alia  Lease 


Page 
40 
80 
83 
22 
22 
83 
83,  87 
54 
54 
41 
43 
26,  44 
23 
()0 
8 

83,  85,  8(> 
83,   89,  <)(> 


Ballarnt  ( "o])per  Mine 
Basic  Rocks    .  . 
Biotite  Schist 
Birthday  Lease 
Blatchtord,  T. 
Blue  S])ec  Lease 
Bobby  Drizzler  Lease 
Bridgetown  Lease 
British  Flag  Lease 


66, 


11,  14, 


Camptonites    .  .        . .        . .        . .        . .        . .        . .        . ,        .  .  26 

Catthn  Creek   8 

Cattlin  Mine                                                                          59,  60,  61 

C.D.C.  Lease   80 

Charmion  Lease        . .        . .        . .        . .        . .        . .        . .      83,  103 

Chlorite  Schist    28 

Christmas  Gift  Lease                                                             83,  88,  89 

Christiana  Lease       . .        . .        . .        . .        . .        . .        . .        . .  54 

Commonwealth  Lease         . .        . .        . .        . .        . .        . .        . .  54 

Contest  Lease           . .        . .        . .        . .        . .        . .        . .        . .  66 

Cop])er  Horseshoe  Lease     . .        . .        . .        . ,        . .        . .       60,  62 

Copper  Lodes           . .        . .        . .        . .        . .        . ,        . .        .  .  15 

Copper  Yield  . .        «        . .        . .        . .        . .        . .        . .        . .  52 

Cordingup  Creek       . .        . .        . .        . .        . .        . .        . .         8,  1 3 

Coronation  Lease    ...        . .        . .        , ,        . ,        . .        . .        . .  54 

Cousins  Glory  Lease           . .        . .        . .        . .        . .        . .        .  .  54 

Crystalline  Rocks      . .        . .        , .        . .        . .        . .        . .        . .  9 

CiiiUngworth,  S.        —   49 

Cumberland  Lease    . .        . ,        . ,        , .        . .        . .        . .        .  .  54 
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Page 

Diabases   43 

Diamond  Central  Lease       ..        ..        ..  ..  ..  ..  ..71 

Diamond  Lease         ..        ..        ..        ..  ..  ..  ..  ..71 

Dunn  Bros.     .  .        .  .        . .        . .        . .  , .  . .  .  .  .  .  4^ 

Eclogite          . .        . .        . .        . .        . .  . .  .  .  . .  .  .  27 

EUendale  Lease         .  .        . .        . .        . .  . .  . .  . .  .  .  .",4 

Ellen  Tommy  Lease  . .        . .        . .        . .  . .  . .  . .  .  . 

Elverdton  Copper  Mine    14,  51,   71,  77,  80 

Elverdton  South  Lease       . .        , .        . .  . ,  . .  .  .  ..71 

Elverdton  Welcome  Stranger  Lease        ..  ..  ..  ..  ..71 

Emily  Hale  Lease     . .        . .        . .        . .  . .  .  .  . .  .  .  « 

Enstatite  Diabase     . .        . .      -  . .        . .  . .  . .  .  .  .  .  JT 

Eureka  Lease            . .        . .        . .        . .  .  .  . .  . .  .  .  ."»4 

Fairlie  Lease  ..        ..        ..        ..        ..  ..  ..  ..  71,  81 

Finnis  Lease  . .        . .        . .        . .        . .  . .  . .  . .  .  .  83 

Flag  (Jold  and  Copper  IVIining  Co.,  Ltd.   99 

Flag  Lease   19,  83.  102 

Floater  Lease           . .        . .        . .        . ,  . .  . .  53,  54.  56 

Floater  Proprietary  Lease  . .        . .        . .  . .  . .  .  .  .  .  54 

Garnetiferous  Schist  . .        . .        . .        . .  . .  . .  .  .  .  .  27 

Gem  Lease   11,  83,  90,  lU 

Gladstone  Proprietary  Lease         . .        . .  . .  . .  . .  . .  83 

Gladys  Lease  .  .        . .        . .        . ,        . .  . .  . .  . .  . .  87 

Golden  Link  Lease   . .        . .        . .        . .  . .  . .  . .  .  .  54 

Gold  Yield  52 

Grafter  Lease           . .        . .        . .        . .  . .  . .  .  .  54.  5»l 

Granites    10,  13 

Granitic  Series          . .        . .        . .        . .  . .  . .  .  .  ..13 

Great  Australian  Bight  Series       . .        . .  . .  . .  . .  ..15 

Great  Britain  Lease  . .        . .        . .        . .  . .  . .  .  •  .  .  S3 

Great  Oversight  Lease        ..                 ..  ..  71,  72,  73 

Greenstone  Rocks     ..        ..        ..        ..  ..  9,  14.  21 

Greenstone  Series      ..              •    ..  ..  ..  ..  14,  21 

Grimsby  Lea  se         . .        . .        . .        . .  . .  . .  .  .  .  .     '  >o 

Harboui'  View  Lease           . .        . .        . .  . .  ...  83,  95.  97 

Harbour  View  North  Lease          ..        ..  ..  ..  ••  83.  98 

Harwick  Lease          . .        . .        . .        . .  . .  .  •  •  •  .  .  54 

Hecla  Lease    ..        ..        ..        ..        ..  ..  ..  83.  l'>3 

Hill  End  Lease   •  '-'3 

Hill8l)orough  Lease   . .        . .        . .        . .  . .        .  •  •  •  -^-^ 

Intermediate  Rocks  ..        ..                  ..  ..  ..  •• 

Ironclad  Lease          . .        . .        . .        . .  . .        . .  •  •  <  1 .    i  3 

James  Henry  Lease  . .        . .        . .        . .  . .  . .  •  • 

Jerdacuttup    .  .        . .        . .        . .        . ,  . .        . .  . .  • •  8 

Jim  Dunn's  Wonder  Lease           . .        . .  . .        . .  •  •  .  .  48 

Jubilee  Lease            .  .        .  .        . .        . .  . .        . .  .  •  .  .  54 

Kersantite      . .        . .        . .        .  •        . .  ^.  . .  .  •  *  ; 

Kilmore  Lease          ..        ..        ..        ..  ..        ••  ••  (iS. 

Kundip  Centre         ..        ..        ..  ..  ••  48- 

Kundip  Lease          ..        ..                 ..  ..  ''^•'>-  98 

Kundip  Series           . .        . .    . .        .  •  •  •  1  < ».    1 5 
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Lady  Jessie  Lease    . .        . .  . .  . .  . .  . .  . .  . .  54 

Last  Chance  Extended        . .  .  *  . .  . .  . .  . .  .  .  W 

Last  Chance  Lease    . .        . .  . .  . .  . .  . .  . .  i^U 

Last  Chance  Proprietary  Lease  . .  . .  . .  . .  . .  0(«,  70 

Lily  Lease      .  .        . .        . .  . .  . .  . .  . .  .  •  . .  83 

Lodes,  The   ,   1<3 

Lone  8tar  Lease       . .        . .  . .  . .  . .  .  .  .  .  .  .  1*0 

Lucy  Lease     .  .        . .        . .  . .  . .  . .  . .  54,  58.  59 


Manyutup  Creek 

8 

Maori  Chief  Lease 

54 

Maori  Queen  Lease  . . 

53, 

54 

Marion  Martin  Lease 

60, 

63 

Marnoo  Lease 

71 

Mary  Copper  Mine    . . 

66, 

()7 

Massive  Diorite  Rocks 

26 

Medic  Lease    . . 

94, 

95 

Metamorphic  Sedimentary  Rocks  . . 

9 

Mica-Chlorite  Schist  .  . 

23 

Mineral  ( 'ensus 

46 

Minna  Lease  .  . 

83 

Montgomery,  A. 

.*.    11,  21, 

48, 

(>7 

Mosaic  Lease  . . 

83,  103, 

104 

Mountain  View  Lease 

81 

Mt.  Benson  Extended  Lease 

API 

DO, 

67 

Mt.  Benson  Group    . . 

48 

Mt.  Benson  T^ease 

bo, 

66 

Mt.  Catthn  Copper  Mine 

61 

Mt.  Cattlin  Copper  Mining  Co.,  Ltd. 

*  * 

61 

Mt.  Cattlin  Lease  

51,  53, 

60 

Mt.  Catthn  West  Lease   

v>v, 

62 

Mt.  Chester  Lease 

10. 

74 

Mt  Dftclfpr 

Q 
O 

Mt.  Decker  Tunnell  

11 

Mt.  Desmond 

8, 

48 

Mt.  Desmond  Centre 

48. 

70 

M  t.  Desmond  Copper  Mine 

.!             71,*  75, 

76, 

77 

Mt.  Elya  Lease   

54 

Mt.  Garrity  Lease     . .        , . 

71, 

72 

IVlt.    JT  UlCIlHo      .  .             .  .             .  .             .  ,             ,  . 

i 

Mt.  Stennett  Lease  . . 

83. 

85 

New  Ma  oil  Queen  Lease 

55 

x^cw    ifiwv'ii   j^Cftoc;         ..  .. 

66. 

68. 

uV; 

Nil  Desperaiidum  Lease 

66 

O.K.  Lease 

81 

Omaha  Lease 

83, 

V^8 

Our  Selection  Lease  . . 

Pegmatites 

44 

Phillips  River  Gold  and  Copper  Co.,  Ltd. 

49,  50,  61, 

63. 

Planet  Lease  .... 

56 

Plantagenet  Lease 

54, 

55. 

56 

P.L.P.  Lease  

71. 

75 

Puzzle  Lease  . . 

62 

Puzzler  Lease 

1)2 
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Quart  z-(  ct  ;i  lophyie    .  . 
Quartz  Diorite  Dykes 
Quartz  Diorite  with  Chalcedony 
Queen  of  the  Earth  Lease 

Rainfall   

Ravensthorpe  Centre  .. 
Ravensthorpe  CM.  Syndicate,  N. 
Raven-th()]'pe  Range 
Raven.-Tlioi  pf  Range  Series 
Red.  W  hite.  and  Blue  Lease 
ResurrectiuTj  Lease    .  . 
Rio  Tinto  [.ease 

Sedimentary  Rocks   . . 
Serpentine 
Sirdar  I>(/a-e    .  . 
Soda-(  iraiiite    .  . 
Spodiunene 

State  Snieltino-  Works 
Steere  River  .  . 
Stennett  Bros. 
Ste\ enson  Creek 
Stowaway  Lease 
Sunset  Lease  .  . 
Surprise  Lease 

Talbot.  H.  \V.  B.     ,  .. 

Third  ("all  Lease       .  . 

Thistle  and  Shamrock  Lease 

Thrice  Call  lease 

Try  A  lia  in  Lease 

Tiiiii  of  the  Tide  Lease 

Two  Boys  Lease 

Ultra  basic  Rocks 

Waratah  Lease 
Water  Supply 
Welcome  Stranger  Lease 
A\'estern  (^em  Lease 
Western  Steere  River 
West  River 
Who-Can-Tell  Lease  .. 


Page- 
22 
27 
43 
83 


53 
97 

7, 

10 

10 

102 

71, 

71 
73 

45 
39 

54 

21 

22 

48, 

49 

8 
48 

8 
83 

60, 

63, 

64 

(50, 

64. 

65 

21 

71, 

87 
80 

83 

83, 

103 

60 

11,  83, 

91, 

93 

39 

54 

49 

80 

83 

8 

7 

66 

Zealandia  Lease 


62: 
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GOVERNMENT  ASSAYS. 

Assays,  Analyses,  and  Determinations  of  any  Western  Australian  Ore  o^ 
Rock  will  be  made  by  the  Assayer  to  the  Geological  Survey,  when  not  unduly 
interfering  with  official  work,  subject  to  the  following  conditions  : — 

1.  Each  sample  must  weigh  at  least  6oz.,  but  not  more  than  21  bs. 

2.  Each  sample  must  be  enclosed  in  a  separate  canvas  bag  or  strong 

paper  wrapper,  with  a  slip  of  paper  bearing  the  name  and  address 
of  the  sender,  together  with  a  private  mark  by  which  it  may  be 
readily  identified. 

3.  The  parcel  must  be  forwarded,  prepaid,  to  : — 

The  Government  Geologist, 

(;}eological  Survey  Office, 

JVrth. 

4.  A  letter  must  be  sent  at  the  same  time  to  the  same  address,  stating 

for  what  metals  the  samples  are  to  be  assayed,  or  containing  other 
instructions,  as  the  case  may  be. 
(N.B. — It  is  always  advisable  to  keep  duplicate  samples  of  those  sub- 
mitted. ) 

5.  Before  any  assay  is  made  the  prescribed  fee  must  be  paid  to  the 
Mineralogist  and  Assayer,  or  sufficient  reasons,  in  accordance  with  Section  7 
below,  be  furnished  for  having  the  samples  treated  free  of  cost. 

6.  The  following  fees  will  be  charged  : — 


£ 

d. 

(a.)  Determination  of  a  Rock  or  Mineral 

0 

10 

6 

(b.)  Assay  for  Lead,  Iron,  or  Manganese,  each 

0 

10 

6 

(c.)  Assay  for  Silver,  Copper,  or  Tin,  each 

0 

12 

6 

(d.)  Assay  for  Gold  or  Zinc,  each 

u 

1.3 

0 

(e.)  Dry  Assay  for  Lead,  Silver,  and  Gold 

1 

1 

0 

(f.)  Assay  for  Antimony,  Bismuth,  Chromium,  Cobalt. 

Mercury,  or  Nickel,  each 

1 

11 

6 

(g.)  Proximate  Analysis  and  Calorific  Valuation  of  Coal 

1 

11 

6 

(h.)  Complete  Chemical  Analysis  of  any  Mineral  or  Ore, 

according   to   number  and  nature   of  determin- 

ations            . .        . .        .  .        . .  £2  12s.  (3d. 

to  5 

5 

0 

(i.)  Other    determinations,   according  to    time  spent  . 

up  to    . . 

2 

12 

6 

A  reduction  of  20  per  cent,  on  the  above  amounts  will  be  made  in  favour 
of  any  person  submitting,  in  one  parcel,  five  or  more  samples  for  identical 
treatment. 

7.  With  the  object  of  encouraging  bona  fide  prospecting,  free  Assays  will 
be  made  under  the  following  circumstances  : — 

(a.)  The  sample  must  have  been  obtained  from  land  within  the  State 

not  held  under  lease  for  mining  purposes, 
(b.)  The  exact  locality  where  the  sample  was  found  must  be  disclosed, 
(c.)  The  sample  must  be  of  sufficient  promise  to  warrant  an  assay 

being  made  at  the  expense  of  the  State, 
(d.)  Free   assays  will  not  be  made  of  samples  showing  free  sold,  or 

of  tailings  or  other  metallurgical  products,   or  of  umpire 

samples. 

8.  The  Department  reserves  to  itself  the  right  of  refusing  to  make  any 
particular  Assay,  and  also  the  right  of  publishing  at  any  time  the  results  of  an 
Assay  made  at  the  public  expense. 

A.  GIBB  MAITLAND, 

Government  Geoloiiist. 
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